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Preface 



THE Building Industry, in its various branches, is more 
closely identified than any other with the marvelous 
engineering progress of the present day ami the untold 
possibilities of the future. To put all classes of workers in 
familiar toueh with modern methods of construction and the 
advances in this great field, and to bring to them in a 
easily available for practical O0€ the best fruits of the 
highest technical training and achievement, is the service 
which the Cyclopedia of Construction aims to render. 

The work is pre-eminently a product of practical experi- 
ence, designed for practical workers. It is based on the idea 
that even in the larger problems of engineering construction., 
it is not now necessary for the ordinary worker in concrete, 
or steel, or any other form of material, to attempt the 
impracticable task of exploring all the highways and byways 
where the trained engineer or technical expert finds himself 
at home. The theories have been worked out; the tests and 
calculations have been made; observations have been recorded 
in thousands of instances of actual construction; and the 
results thus accumulated form a vast treasure of labor-saving 
information which is now available in the shape of practical 
rorkiag rules, tables, instructions, etc., covering every phase 
of every construction problem likely to be met with in 
ordinary experience. This is perhaps most apparent in the 
sections on Cement and Concrete Construction, Plain and 
forced. To this subject, on account of its supreme impor- 
tance as a structural factor of the present day, three entire 
valumea are devoted, embodying the cream of all the valuable 
[nation which engineers have gathered up to date. Much 
of this practical information now presented in this Cyclopedia, 
nevt'i" before been published in any form. By its use. 
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anyone is enabled to take adianiap- of the vast labors of 
others, and to bring to hear on any problem confronting him 
the results of tlie widest eiperianee and thu highest skill. 

The keynote of the Cyclopadii is found in the emphasis 
constantly laid on the practical us distinguished from the 
refusal form of treatment, in its total avoidance of the 
complicated formulas of higher mathematics, and in its reduc- 
tion of ell technical subjects to terms of the simplest and 
clearest English. Throughout the pages devoted to Steel 
noli, fur example, the mathematics of the subject 
have been eliminated to roci an extent that the reader 
noi find a singU in$t&n& wk&r* even a square root sign /i<w 
hi en U$4&. 

In addition to the larger problems of engineering and 
building construction, one entire volume, as well as many 
chapters scattered through the work, is devoted to those 
smaller construe tions that are of special interest to the 
teacher or student of manual training or the home shop 
worker of a mechanical turn of mind. 

Inasmuch as a wider knowledge and a more intelligent 
grasp of the fundamental principles of construction and 
design will tend to ej-eater efficiency on the part of working- 
tin -n. and to greater economy in production, the purpose of 
the i i a m- I obstruction is one which will appeal 

Strongly, not only to the men themselves, hut also to the 
architectural and engineering fraternity as a whole. 

The authors of the various sections are all men of wide 
sxper ien.ee whose r« cognized standing is a guarantee of 

reliability and practical thoroughness. 
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Home Shop Work 

and 

Manual Training 



INTRODUCTION 

This work has been prepared with the idea 
of furnishing the home craftsman, amateur or 
professional, with a practical working handbook 
of sturdy furniture designs. All the designs 
contained in this large collection have been 
tested in actual work, The working drawings, 
just as given here, have been successfully car- 
ried out by hundreds of manual training school 
lads, home craftsmen, and carpenter shop work- 
ers* These designs have proved to be those best 
adapted to hand-made furniture work. 

The description of each design includes an 
itemized stock bill! from which the exact mate- 
rial needed may be ordered ; completely detailed 
working drawings of all parts; and a simple and 
clear discussion, explaining just how the work 
should best be done and how the different pieces 
are put together. The proper kinds of wood to 
use, and the best way to finish them, are also 
told. 
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Following the plain directions herein given, 
anyone using ordinary care can produce sub- 
stantial, home-made pieces of furniture of which 
he may justly feel proud. 

Some simple pieces are detailed — very well 
worth while making, though easy of construc- 
tion. Other pieces are more complicated, cal- 
culated to tax the skill and ingenuity of the most 
experienced craftsmen. All of them will be 
found to be attractive, sturdy, and practical. 
They will furnish very enjoyable and profitable 
work for the amateur craftsman, and will solve 
for a good many carpenters that old problem — 
what to do in dull seasons. 

In the pieces selected, there is no sequence 
of models, each description, with its accompany- 
ing instructions, being complete in itself, so that 
the craftsman may begin work on any piece he 
chooses. 

HOW TO PIT UP THE HOME SHOP 

At no time has there seemed to be so much 
earnest interest taken in handicraft work for 
the home shop by boys and men, professionals 
and amateurs, as at present. One can hardly 
enter a home without finding there enthusiasts 
who are anxious not only to make known the 
various interesting hand-made pieces contained 
therein, but also to introduce him to the place — 
or workshop, as he proudly calls it — in which the 
owner does his work and in which he finds much 
pleasure and interest. 
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That this interest in manual work is making 
itself widely known, is evidenced by the fact 
that far-sighted and progressive architects are 
putting into their house plans rooms which they 
choose to call ** workshops." 

The workshop is situated in a desirable loca- 
tion on the first floor, convenient to the living 
room, and is intended for the lighter types of 
home work. It can be used also as a study or a 
sewing room* 

Tools. In regard to the tools that should 
properly go to fit up a home shop for wood- 
working purposes, the beginner should under- 
stand that it is best to have a few tools, and 
those good ones, rather than to stock up on a lot 
of cheap ones. A cheap tool that will not "keep 
an edge'* is a poor investment from any point 
of view. It is not necessary to purchase all the 
tools listed here at once. They can be procured 
as needed. However, we have listed only those 
which will be almost a necessity; and, as most 
firms make liberal discounts on quantities pur- 
chased, one who has the money to spare will be 
making good interest on the money invested if 
he buys all at one time. 

First the bench. If one wishes to have every- 
thing of the best in appearance as well as in use- 
fulness, he can purchase a cabinet- worker's 
bench for almost any price he cares to pay — the 
price depending on the size and quality. An 
excellent bench, with a top made of 2 1 / 4-inch 
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maple strips glued up to prevent warping, hav- 
ing a length of 78 inches and a width of 24 
inches, can be bought for $8.50, list price. A 
smaller size, 22 by 54 inches, can be secured for 
$8.50, including a rapid-acting vise. 

A rapid-acting vise, while not a necessity, is 
a great saver of time. A person who has never 
used one should investigate before purchasing 
a vise of the old kind. 

The person of an economical turn of mind 
may easily and cheaply put up his own bench. 
He should build it to the wall, so placing it as to 
bring his light upon the work in hand. 

A plank of oak 2 inches by 12 inches should 
be used for the front of the top. The rest of the 
top may be made of one-inch stock "furred" up 
to the same level as the plank. A vise, such as is 
found on carpenters ' benches, can be made. The 
fixtures can be purchased for about sixty cents. 

When it comes to the question of purchas- 
ing tools, the greatest latitude must be allowed. 
The following list represents tools which will be 
found absolutely necessary for ordinary cabinet 
work: 

1 — Jack-Planc, 2-inch bit. 1 — Boxwood Marking 

1 — 6-inch Try-Square. Gauge. 

1— 10-inch Swing Ratchet 1— 6-inch T-Bevel. 

Brace, ball-bearing. 1 — 6-inch Dividers. 

1 — 12-onnce Claw Hammer. 1 — All-bristle Brush. 

1— Hickory Mallet. 1— Oil Stone, fine, 6 by 2 
1 — 6-inch Screwdriver. by 1 inch. 
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1 — Oil Can. 1 — 1-inch beveled-edge, 
1 — 10-inch Back-Saw. handled Firmer Chisel. 

1 — 24-inch Crosscut Saw. 1 — %-inch same. 

1 — 26-inch Rip Saw. 1 — %-inch same. 

1 — Spokeshave. 1 — ^4-inch same. 

To these might be added a Smooth Plane, Jointer, 
Block Plane, and Compass Saw. 

Auger Bits can be bought as needed. A full set is con- 
venient, though hardly necessary. A Nail Set, Counter- 
sink, Steel Square, and four Bab Cabinet Clamps will be 
needed. Also a Combination Plane, for making rabbets, 
grooves, etc. 

The cost of this outfit of tools wiH not be so 
great as one might think, when purchased as a 
whole. Some firms have cabinets in stock, upon 
which they make special prices, in which the list 
of tools is not far different from the above. It is 
well to investigate their quality — only high- 
grade tools should be purchased. If you are not 
informed, ask someone who is. You may depend 
upon it that the kind your carpenter friend uses 
and will recommend will be satisfactory. 

There can be no satisfactory work done with 
dull tools. A grindstone will be needed. The 
kind that is run with the feet is best, as it leaves 
both hands free to hold the tool. 

A miter box is very convenient, and will save 
much time — and possibly material — in the hands 
of an amateur. 

Of course, we might add to these many other 
conveniences. We know one suburbanite who 
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ha* a lathe, power saw, etc., run by an electric 
motor. He spends no more upon this hobby of 
his than hi* neighbor does upon golf, and in the 
end ha* beautiful pieces which his children will 
be glad to treasure after he is gone. Nor is this 
all there is to it. He has two growing sons who 
find their place of pleasure and recreation in this 
name shop. The fellowship of father and sons 
i* "good to look upon" in this day when so many 
fatherH have "no time" to give to their sons, 
who, having nothing else to do, are apt to spend 
their time on the; streets, running wild, causing 
trouble for law-abiding citizens who are so un- 
fortunate an to live; within the range of their 
depredation*. 

Plate; I in an interior view of a well-equipped 
basement workshop. 

USE AND CARE OF TOOLS 

It is easy to spoil good lumber — and, for that 
matter, to do serious injury to good tools them- 
selves — by wrong methods in the use of tools. 
Moreover, in the hands of an inexperienced ama- 
teur craftsman, a sharp cutting tool is a rather 
dangerous weapon, with which, through careless- 
ness or through ignorance of proper method of 
handling, proper position of the body in relation 
to the work, etc., the worker may inflict serious 
wounds upon himself. For these reasons, before 
taking up the making of special pieces, we shall 
devote a few pages to the instruction of the ama- 
teur in the use especially of the more common 



HOME SHOP WOBK flf 

cutting tools and their necessary accessories. 
These practical hints are, by special permission 
of the publishers, condensed from Part I of " Es- 
sentials of Woodworking,"* a textbook which 
admirably covers this field of work in its 
entirety. 




Fig. L Positions Assumed in Lining across a Piece. 

The Try-Square. The try-square is used for 
three purposes: 

(1) To act as a guide for the pencil or knife 
point in laying out lines across the grain at right 
angles to an edge or surface; 

• "Essentials of Woodworking," by Ira 8. Griffith, A. B. Publish* 
bj The Manual Arts Press, Peoria, 111. 
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(2) To test an edge or end to see whether it 
is square to an adjoining surface or edge; 

(3) To test a piece of work to see whether 
it is of the same width or thickness throughout 
its entire* length. 

Fig. I shows the various positions assumed 
in lining across a piece. The beam should be 
held firmly against either the working face or 
the joint-edge. 

The working face or face side of a piece is the 
broad surface; which is first made true. The 




Fig. II. Testing Edges and Ends for Squareness. 



joint-edge is the first edge which is made square 
to the working face and straight. These two sur- 
faces are usually marked in some way so that 
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they may be distinguished from the other 
surfaces. 

In testing edges or ends for squareness, the 
beam should be held, as in lining, firmly either 




Fig. m. Testing for Uniform Width or Thickness. 

against the working face or the joint-edge 
(Pig. II). Care should be taken to test the ex- 
treme ends of the piece. Also test at a sufficient 
number of points to show fully the condition of 
the edge. 




Fig. IV. Setting Gauge with Bole. 



In testing a piece to see whether it is of the 
same width or thickness throughout its entire 
length, place the blade across the surface to be 
tested, and, holding the beam lightly against the 
working face or joint-edge, slide the try-square 
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along the piece with the eye fixed upon the grad- 
uations at the outer edge (Fig. III). 

The Marking Gauge. The gauge is used for 
laying out lines along the grain of the wood. The 
spur should be sharpened to a knife point with a 
file so that it may make a fine, smooth line. It 
should project far enough below the beam so 
that the beam may be rolled forward in such a 
way as to bring the spur into the board at a slight 
angle when marking. It should extend not less 
than one-eighth of an inch and in most cases 
three-sixteenths of an inch. 

The graduations on the beam are seldom re- 
liable. It is safer to set the gauge with the rule 
by measuring the distance from the spur to the 





A. B. 

Fig. V. Methods of Holding Gauge In Ganging Lines. 

gauge-block. This is done by holding the gauge 
bottom side up in the left hand. With the right, 
place the end of the rule against the head (Fig. 
IV). After the screw has been tightened, apply 
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the rule again to make sure of the correctness of 
the setting. 

To gauge the line, take the tool in the right 
hand, three fingers grasping the beam, first en- 
circling the head for narrow work, and the 
thumb back, or nearly back, of the spur (Fig. 
V A). The head should be kept against one or 
the other of the face sides. Begin at the end of 




Pig. VL Saw Held in Proper Position. 

the piece which is towards you; hold the block 
firmly against the piece; roll the beam forward 
until the spur barely touches the surface and 
make a very light line. Fig. V B illustrates the 
manner of raising the spur from the wood by 
raising the wrist during the backward stroke. 
It will be found convenient to hold the piece 
against the bench stop. This steadies the piece, 
and permits the worker to see how deep the spur 
is cutting and whether the head is against the 
face properly. Avoid deep lines. They are inac- 
curate even if straight, and always cause trouble 
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in the making unless the grain of the wood is 
perfectly straight. 

Saws. Saws which are used in cutting across 
the grain are called crosscut; those which are 
used in cutting parallel to the grain are called 
rip-saws. Pig. VI shows the saw in proper po- 
sition. It should be held in the right hand, with 
the left hand grasping the board, the thumb of 
the left hand acting as a guide in the beginning. 
The thumb should be held firmly on the board, 
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Fig. VII. Teeth of a Crosscut Saw. 



and the blade of the saw should be pressed 
lightly against it. 

If the saw does not follow the direction of the 
line, the blade should be slightly twisted, as the 
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sawing proceeds, in the direction it ought to 
take. This must be carefully done so as not to 
cause the blade to bind and kink. 

All saws will work easier, and will be found 
less likely to rust, if their sides are rubbed occa- 
sionally with an oily rag or a piece of tallow. 



)yxy\ 
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Fig. VHI. Teeth of a Hip-Saw. 



The Crosscut Saw. Fig. VII shows the teeth 
of a crosscut saw. This saw is filed so that the 
cutting edges are on the sides of the teeth. 
Every tooth is sharpened to a point, one on the 
right side, the next on the left, giving two paral- 




Fig. IX. How to Hold Work when Using Eip-Saw. 



lei lines of sharp points with a V-shaped groove 
between. 

The Rip-Saw. The teeth of the rip-saw are 
chisel-shaped (Fig. VIII), and are made by fil- 
ing straight across the blade. The front or cut- 
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Fig. X Location of Serf (or Fig. XI. Locating Serf to 
Groove) in Accurate Oat- Allow for Subsequent Par- 

ting, ing or Planing. 




Fig. ZZL Beginning to Sip. 
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Fig. TTTTA. Later Stage of Fig. XI MB. Besnlts of Good 
aiming— Handle Lowered. and Bad Sawing. 
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ting edges are filed so that they are square, or 
at right angles to an imaginary line passing 
through the points of the teeth. This saw is 
used upon work requiring delicate, accurate cut- 
ting, The teeth are suitable for both crosscut- 
ting and fine ripping, 

In using this saw (Fig. IX), hold the work 
firmly against the stop of the bench-hook with 
the left hand, guiding the saw with the forefinger 
or thumb placed against the blade just above 
the teeth. Begin on the backward stroke, hold* 
ing the handle end of the saw highest Begin at 
the farthest corner, using short, easy strokes. 
Gradually lower the handle to a horizontal po- 
sition, meanwhile increasing the number of teeth 
used, but continuing the slow, regular strokes. 

In accurate cutting (Fig, X), where no 
paring or block-planing is to be done, the saw 
teeth should cut just by the line, with the kerf 
in the waste, but with no wood between the line 
and the kerf. To allow for paring or block- 
planing, saw about one-sixteenth of an inch in 
the waste (Fig. XI), 

Wlien ripping, place the piece in the vise, and 
begin sawing as indicated in Fig, XII. Place the 
saw so that just the whole of its thickness is in 
what is to become waste wood, Begin sawing as 
was done in crosscut ting. Gradually lower the 
handle, while sawing, until most is being cut 
from the side nearest you (Fig. XIII, A), Re- 
verse the wood several times, working down one 
side, then the other, until the cross-lines are 
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reached. Pig. XIII, B, illustrates the results of 
good and bad sawing. 

Planes— Setting the Blade. The cap-iron (see 
Fig. XIV) should extend to within one-six- 
teenth of an inch of the cutting edge of the 
plane-iron in the smooth-plane, and three thirty- 




I Pt&ne-Iron . 9 Ltfcra I Adjustment. 

£C*t>-Irori 10 Frog Screw. 
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Fig. XIV. A Modern Plane, Showing Parts in Detail. 

seconds in the jack-plane (Pig. XV). The 
screw which holds the plane-iron and cap- 
iron together must be fastened with a scew- 
driver — many carpenters use the plane-iron for 
this purpose — as tightly as possible; otherwise 
a few strokes of the plane, and the plane-iron 



HOME SHOP WORK 



17 



will have been forced up so that the cutting 
edge will not touch the wood. 

The cap-iron and plane-iron are fastened in 
the throat of the plane by a cap, on one end of 
which is a little lever or cam. Should this cam 
fail to hold the irons firmly, the screw which 
holds the cap to the frog should be turned with 
the screwdriver. 

Adjustment of the Iron. There are two ad- 
justments for the blade of the modern plane. 
The first consists in turning the thumbscrew or 




Fig. XV. Adjusting Cap-Iron and Plane-Iron. 



adjusting nut (Fig. XIV) that the plane-iron 
may cut a thicker or thinner shaving. The direc- 
tion in which it should be turned to give the de- 
sired result, must be learned by experiment, for 
in some planes it is reverse of what it is in 
others. 

The second adjustment is by means of the 
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lever, 9 (Pig. XIV). Moving this lever to the 
right or left serves to straighten the plane-iron, 
so that the cutting edge shall extend evenly 
through the mouth and not take a shaving 
thicker at one side of the iron than at the other. 

Planing First Surface True. A true surface 
is one which is straight as to its length and 
width, and which has its surface at the four cor- 
ners in the same place. Select for this surface, 
which we shall call the working face, the better 
of the two broad surfaces. 

Where several parts are to be fitted together, 
the faces are usually turned in; in this case, the 
best surface should not be selected for faces. 

In the descriptions of furniture which follow, 
directions are sometimes given for placing the 
faces otherwise. A careful reading in each case, 
however, will preclude any misunderstanding. 

Take as long a shaving as the nature of the 
work will permit. In planing long boards or 
where it is desired to lower one particular place 
only, it becomes necessary to stop the stroke 
before the end of the board is reached. That no 
mark shall show at the place where the plane- 
iron is lifted, it is necessary to feather the shav- 
ing. This is done by holding the toe of the plane 
upon the board and raising the heel as the stroke 
proceeds, beginning just before the stopping 
point is reached. If the cut is to commence other 
than at the end of the piece, lower the heel after 
having started the forward stroke with the toe 
upon the board. 
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Should the board be of any considerable 
width — three or more inches—the following test 
will prove sufficient : Place a straight-edge diag- 
onally, then crosswise of the surface planed. If 
no light can be seen between the piece and the 
straight-edge, the surface may be considered 
level or true. 

Planing First Edge Square with Working 
Face* The two tests which this first edge must 
fulfil are : First, that it shall be straight ; second, 
that it shall be square with the face side. Fig, II 
shows the method of testing for squareness, 

When the edge has been properly trued, put 
on the face marks suitable for the joint-edge. 

Finishing the Second Edge, A line gauged 
from the joint-edge indicates the proper stop- 
ping place in planing the second edge, This line, 
if lightly made, should be half planed off. As the 
line is parallel to the joint- edge, no straight-edge 
test is necessary. The try-square test for square- 
ness, the beam being held against the face side, 
must be frequently applied when approaching 
the gauge-line. 

Finishing the Second Side. Lines gauged 
from the face side on the two edges, show the 
amount to be planed. 

The test for this side is made by placing the 
straight-edge across the piece from arris as the 
planing proceeds, to see that the middle shall be 
neither high nor low when the gauge-lines have 
been reached. No other test is necessary. 
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Planing the First End Square. See that the 
cutting edge is very sharp, and that the plane- 
iron is set perfectly true and very shallow. Ex- 
amine one of the ends of the piece by placing 
the beam of the try-square against the face side, 
then against face edge to locate the high places 
(Fig. H). 

In free end planing, the cutting edge must 
not be allowed to reach the farther corner, or the 
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Fig. XVI. Free End Planing. 

corner will be broken off. Plane only part way 
across the end, stopping the cutting edge half 
an inch or more from the far edge (Fig. XVI). 
After a few strokes in this direction, reverse the 
position, and plane in the opposite direction, 
stopping the cutting edge half an inch or more 
from the first edge. 

Keep testing the end as the planing proceeds, 
so that you may know what you are doing. Re- 
move no more material than is necessary to 
square the end; and lay on the rule occasionally, 
so that you may not endanger the correct length 
in your efforts to square this end. 

Finishing the Second End. Knife lines 
squared entirely around the piece, at a given dis- 
tance from the end first squared, limit the 
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amount of the planing that can be done on this 
end. If the waste stock is over one-eighth of an 
inch, the saw should be used to remove all but a 
thirty-second of an inch before beginning to 
plane. Watch the lines. If you are uncertain 
as to their accuracy, test this end as you did the 
first one. 

Fig. XVII illustrates the method of planing 
a chamfer with one of the larger planes. First, 
plane the chamfers which are parallel to the 




Fig. XVU. Method of Planing a Chamfer. 



grain; then the ends. If the plane-iron is sharp 
and set shallow, it can be run entirely across 
without danger of splitting the corners. 

Hold the plane parallel to the edge in plan- 
ing with the grain. Swing it to an angle of 
about forty-five degrees in end-chamfering, but 
move it parallel with the edge, and not with the 
length of the plane. 

Chisels and Chiseling. To do good work, a 
chisel must be kept very sharp, and special care 
must be taken in handling it. Both hands 
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should, at all times, be kept back of the cutting 
edge. 

The action of a chisel driven into the wood 
with a mallet is somewhat similar to that of a 
wedge. This must be taken into account when 
cutting dadoes, mortises, etc., where it is de- 
sired to cut away the waste exactly to a given 
line. If the chisel were beveled on two sides 
the action would be the same as that of a wedge; 
that is, the wood would be pushed to either side 
equally. Since the bevel is on one side only, 
beginners are prone to think that the wedging 
takes place on one side only, the bevel side. 
Most of the wedging does take place on the 
wood at the bevel side, but there is enough pres- 
sure against the bevel to force the flat side of 
the chisel over the line slightly onto the part 




Fig. XV1LL Method of Chiseling to Avoid Wedging Action. 

which it is not desired to cut. To overcome this 
action, chisel a line parallel to the given line, 
about one thirty-second of an inch away from 
it, on the waste. When the opening has been 
cut to depth, the chisel may be set exactly in 
the given line and driven to depth. The narrow 
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margin of waste wood breaks off; the pressure 
against the bevel is therefore almost nothing 
(Pig. xvm). 

Grinding Beveled-Edge Tools. When edged 
tools become rounded over by repeated whet- 




Flg. ZDL How to Hold Chisel In Grinding on the Grindstone, 

tings, or when they are nicked too deeply for the 
oil-stone to remove the nicks, the grindstone is 
needed to cut the metal to the proper angle. 
Pig. XIX shows the manner of holding the chisel 
upon the stone. The tool must be held firmly 
and at the same angle. This angle will depend 
upon the temper of the tool and the kind of 
wood to be cut, whether hard or soft, soft wood 
allowing the use of a sharper angle. On plane- 
irons the length of bevel or grind should be 
three-sixteenths or one-fourth of an inch; on 
chisels, three-eighths or one-half an inch. The 
tool should not be kept in the middle of the 
stone but should be moved from right to left and 
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vice versa across it as the grinding proceeds, 
that the surface of the stone may be worn as 
evenly as possible. 




Fig. XX. Results of Correct and Incorrect Grinding. 

The pressure of the left hand should be so 
applied that the stone will cut straight across 
the blade. Examine the tool often, being care- 
ful to replace it each time as nearly as possible 
at the same angle. Fig. XX shows the flat bevel 
which is to be obtained, also the rounded effect 
caused by frequent changing of the angle at 
which the tool is held. 

Grindstones are usually turned towards the 
tool, because in doing so they will cut faster. 
Water is caused to flow on the stone for two 
reasons — to keep the edge of the tool from be- 
ing burned or softened by the heat which fric- 
tion would generate, and to wash off the par- 
ticles of steel and stone, thus keeping the cut- 
ting surface clean so that it may cut the more 
freely. 
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Sharpening the Chisel. Hold the tool as 
shown in Fig. XXI. Suppose the grinding pro- 
duced a bevel of about twenty-five degrees, in 
whetting, effort should be made to hold the 
blade so as to produce an angle slightly greater 




Fig. XXI. How to Hold Chisel in Sharpening on Whetstone. 

than this. The amount shown in Fig. XXTT (A 
and B) is exaggerated. The aim at all times 
should be to keep this second angle as near like 
the first as is possible, and still get a straight 
bevel to the cutting edge. 

To get the tool into proper position, lay it 
flat on the stone, with the beveled edge resting 
in the oil which has previously been placed on 
the stone. The oil should be drawn to the place 
where the whetting is to be done, the back edge 
of the bevel being used to push and draw it to 
place. Gradually raise the handle of the tool 
until the oil is expelled from under the cutting 
edge; it is then in position. Use just enough oil 
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to keep the surface well moistened where the 
whetting is being done. 

Rub the chisel back and forth, keeping it at 
the same angle all the time. A rocking motion 
and frequent change of angle will result in a 
rounded end instead of a straight bevel Some 
workmen prefer to give the blade a circular 
instead of the forward and backward movement. 
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Comparison of Bevel Edges from Grinding and 
Whetting. 



To remove the feather or wire edge which 
frequently results from over-whetting or from 
grinding, proceed as follows : Hold the tool with 
the flat side down, just a little above the stone, 
with the handle just a very little higher than 
the cutting edge. In one stroke push the cut- 
ting edge forward and down on the stone, at 
the same time lowering the rear end to a level 
with the cutting edge. The effect of this move- 
ment is to turn the wire edge under and cut it 
off. If the first attempt does not remove it, 
whet the bevel just enough to turn the edge 
back on the flat side and try again. The pres- 
ence of a feather edge is detected by rubbing 
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the fingers along the flat side over the cutting 
edge- 
Sharpening Plane-Irons. Plane-irons are 
sharpened straight across like the chisel, with 
the exception of the jack-plane, as previously 
noted. Their comers, however, are very slightly 
rounded off to prevent their leaving marks on 
the wood. Where one plane is made to serve 
the purpose of smooth, jack, and fore-plane, it 
should be ground straight across. In whetting, 
increase the pressure on the edges alternately 
so as to turn up a heavier feather edge there 
than in the middle, thus rounding the whole 
end very slightly. This feather edge may be 
removed in the usual manner, 

To TeU Whether a Tool is Sharp or Not. 
Examine the cutting edge, holding the tool 
toward the light* If the tool is dull, the cutting 
edge will appear as a white line, the broader the 
line the blunter the edge (Fig. XXII, A). If the 
tool is sharp, no white line can be seen (Fig. 

xxn,B). 

A better way — the method a mechanic would 
use — is to test the edge by drawing the thumb 
along it lightly (Fig. XXHI), If the tool is 
sharp, one can feel the edge " taking hold." If 
dull, the thumb will slide along the edge as it 
would along the back of a knife blade. 

Good judgment is necessary in this test, or 
a cut on the thumb may be the result. No pres- 
sure is required, just a touch along the edge at 
various points. The cutting edge, if sharp, cuts 
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the outer layer, the callous part of the ball of the 
thumb, just a little. The sense of feeling is so 
keen that the effect is felt long before any in- 





Plg. ZZm. Testing a Catting 

Edge with the Thumb for 

Sharpness. 



Fig. XXIV. Using the Scraper. 



jury need be done the thumb. If the tool is dull, 
no cutting will be felt unless greater pressure 
than is necessary for the test is exerted. Do not 
use the finger, since it is not calloused as is the 
thumb. 

Scraping. In smoothing hardwood surfaces, 
a scraper will be found helpful. If the grain 
should happen to be crossed or curled, a scraper 
will become a necessity. The plane-iron may be 
made ever so sharp and the cap-iron set ever so 
close to the cutting edge, still the surface of 
some woods will tear. Sandpaper must not be 
depended upon to smooth a torn surface. 
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Cabinet scrapers for plane and convex sur- 
face work are rectangular pieces of saw steel. 

Beginners frequently mistake surfaces which 
have been planed at a mill for smooth surfaces. 
They are not; and, unless the "hills and hol- 
lo ws" which extend across the surface of every 
mill-planed piece of lumber are removed before 
the finish or stain or filler is applied, the result 
will be very unsatisfactory. 

These "hills and hollo ws" are present even 




Fig. XXV. Sharpening a Scraper— Forcing Arris Over after 

Filing. 

in the smoothest of mill-planed surfaces. The 
reason is easily understood. When a board is 
mill-planed, it is run through a machine which 
has a flat bed over which the board is moved and 
above which revolve two knives. Unless the 
grain of wood is very badly crossed or curled, it 
will be found very much easier, and time will be 
saved, if the mill-marks are removed with a 
smooth-plane before the scraper is applied. 

Scrapers may be pushed or pulled (Fig. 
XXIV). When properly sharpened, thin silky 
shavings will be cut off. The cutting edge of a 
scraper is a bur which is formed at an arris, and 
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turned at very nearly a right angle to the sur- 
face of the scraper. 

When a scraper becomes dull, each edge is 
draw-filed, so as to make it square and straight, 
with the corners slightly rounded. Sometimes 




Tig. XXVI. Sharpening a Scraper— Turning Arris Back to 
Fonn Bur. 

the edges are rounded slightly from end to end 
to prevent digging. Frequently the scraper has 
its edges and surfaces ground square on an oil- 
stone after the draw-filing, so that the arrises 
may be formed into smoother burs. 

After filing, the scraper is laid flat on the 
bench, and the arrises forced over as in Fig. 
XXV. The tool used is called a burnisher; any 
smooth piece of steel would do. Next, turn these 
arrises back over the side of the scraper (Fig. 
XXVI). Great pressure is not necessary to 
form the burs properly. 

SIMPLE BOOKCASE OB MAGAZINE 
STAND 

A magazine stand is always a popular 
project; it is easy to make and is emphatically 
worth while. It makes a good piece to begin 
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on. Plate 2 (A) shows one with keyed tenon 
fastenings and of the ever-popular craftsman 
design. Like all other craftsman designs, it is 
pleasing in its appearance because of its sim- 
plicity and honesty. Such a stand would make 
a splendid place for keeping such books as are in 
constant use; in fact, it might be well used for 
both books and magazines. 

There will be needed for the sides two pieces 
that may be squared to a width of ten inches 
and a length of four feet. These and all the rest 
of the pieces are to be three-quarters of an inch 
thick when finished. For the shelves, square up 
four pieces to a width of ten inches and a length 
of twenty-one and one-half inches. Stock for 
the keys can, no doubt, be got from the waste 
made in cutting the other pieces. 

Any kind of wood can be used; but since the 
design is so pleasing, and the stand will proba- 
bly be placed in the living room when finished, 
it will be a good idea to get the best. The cost is 
but little more, and then one feels more like 
doing his best work when he is working on the 
best wood procurable. It is not necessary to 
procure mahogany. Most of our readers have 
access to quartered white oak, and this makes up 
into as pretty a piece of furniture as one could 
desire. If possible, have its two surfaces planed 
and sanded at the mill. It costs but very little 
more, The cheapest way to order stock such as 
this is to combine the different short lengths into 
one or more pieces of standard length, unless the 
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Fig. 1. Front and Side Elevation of Simple Bookcase. 

mill man should happen to have some short 
lengths left from his own work that would an- 
swer. Since all these widths are the same, it 
may be well to have the edges jointed also so 
that the proper width, ten inches, is obtained. 

It is best for beginners to work with the 
rough stock. On the simpler pieces such as are 
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suitable for those just starting to learn the use 
of the tools rough stock is specified. Every 
handicraftsman who hopes to attain real skill 
should be able to square up completely his stock 
from the rough, before beginning to use mill- 
planed stuff. After he has once learned to do 
this without much trouble, it would be a waste 
of time and muscle to use the rough stuff when it 
can as easily be ordered mill-planed. 

It is rather difficult to cut the tenons on the 
shelves and the mortises on the sides so that 
there will be no unevenness where their edges 
adjoin. That this may not show so readily, many 
mechanics would make the shelves slightly nar- 
rower than the sides. This difference should not 
be greater than three-sixteenths of an inch on 
each side. The shelves would then need to be 
made three-eighths of an inch narrower, due al- 
lowance being made in laying out the tenons. 

Supposing the pieces are of the correct width 
and properly surfaced, begin by cutting the two 
sides to length, planing the ends smooth and 
square. Likewise cut the shelves to length. 

Place the two side pieces (see Fig. 1) in the 
vise, edges up and ends evened; measure from 
the lower ends, and mark with a very sharp 
pencil, lightly, five and one-quarter inches, three- 
quarters, twelve, three-quarters, eleven and one- 
quarter, three-quarters, eleven and one-quarter, 
then three-quarters. There should remain five 
and one-quarter inches from this line to the end 
of the piece, Square lines across the edges at 



34 HOME SHOP WOEK 

these points; then separate the pieces, and 
square lines across both sides of each piece, 
corresponding to the lines on the edges. The 
light, sharp pencil lines should still be used; 
knife marks would ruin the outer surface. Set 
the panel gauge to one and one-half inches. 
Keeping the head against the joint-edge, one 
edge of each should be marked for a joint-edge, 
even if it was jointed at the mill; and gauge be- 
tween the lines that were laid out three-quarters 
of an inch apart. The successive settings of the 
gauge for the other sides of the mortises can be 
figured easily from the drawings. Keep the 
head of the gauge always against the joint-edge, 
even while laying out the sides of the mortises 
farthest from the joint-edge. There is a very 
good reason for this. These markings should 
be laid out on both sides of each piece; and the 
shelves, if of the same width as the sides, should 
be prepared so they can be gauged with the same 
settings of the gauge. The same precaution 
about holding the gauge against the joint-edge 
holds good in marking the shelves, just as in 
marking the sides. 

The tenons on the shelves are laid out by 
measuring from each end each way two and one- 
quarter inches, Fig. 2, and squaring knife lines 
entirely around the pieces at these points. Place 
all four pieces in the vise; even the ends; and 
square across the four edges at once to insure 
their being all of the same length. They can 
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then be separated, and the lines carried around 
each end of each piece. 

The gauge marks should be carried over the 
ends and on each of the two surfaces. If the 
shelves are narrower than the sides, do not fail 
to make due allowance in setting the gauge. 

Before cutting the tenons, lay out the mor- 
tises for the keys. The first line is to be twenty- 
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Fig. 2. Detail of Shelf Ends. 

three thirty-seconds from the shoulder lines of 
the tenons, and is to be placed on both sides of 
the shelf. The next, one-half an inch farther 
out, measured on the top side of the shelf, and 
three-eighths measured on the under side. If a 
long key is to be used, this will be found to give 
too much slope, in which case the lower line 
should be moved out a sixteenth more. 

The gauging for the mortises of the keys 
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should be done so as to allow the entrance of a 
key three-quarters of an inch thick, and should 
be placed in the middle of the tenons (Fig. 2). 

In cutting the mortises in the side pieces, a 
series of holes almost the width of the mortises 
should be bored. Bore them so that the holes 
shall break into each other. Bore and chisel 
from each side, chiseling from the middle of the 
mortise out to the lines gradually. One hole of 
good size will be found sufficient for the mortise 
in the tenon. 

The tenons of the shelf should be cut with 
the tenon saw, accurately to the line, so that no 
chiseling need be done. The shoulder between 
the tenons is to be got at by boring a hole on 
the waste wood, and inserting a keyhole saw 
here. Keep the saw kerf at least a sixteenth of 
an inch away from the line. The rest is to be 
chiseled. Use a broad chisel, and set it in the 
knife lines. Gut from each side of the board. 

The keys may be made in any one of a variety 
of styles. The essential thing is to see that they 
shall fit their respective mortises without having 
to be made in different sizes. This may be as- 
sured by proceeding as follows: Plane all the 
key pieces to the correct width, three-quarters 
of an inch; joint one edge, and cut the pieces to 
the length desired. Find the middle of the key's 
length, and measure toward each end three- 
eighths of an inch. Square lines across at these 
points. Measure from the jointed edge along 
the top line one-half an inch, which is the size 
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of the opening that was laid out on the top side 
of the shelf for the key, Along the lower line, 
measure three-eighths, or whatever the opening 
in the mortise on the tenon was made. The front 
of the key may be made any desired shape, but, 
whatever the shape, its edge must be made to 
pass through these two points. 

The hand-holes at the top of the stand are 
three inches long and two inches from the top 
end. The center of the arc is not on the top line 
but somewhat above it. 

The design at the bottom is to be laid out 
from a templet or pattern. Make a half of the 
design freehand, fold on a center line and cut the 
two parts alike. 

A variety of finishes may be had. A pleasing 
dark finish may be obtained by using any one of 
the many arts and crafts finishes now on the 
market. These finishes are especially well 
suited to a much-used piece of furniture of this 
kind. Follow directions closely. 

CONVENIENT BOOKSHELVES 

Every boy possesses a few good books, The 
bookshelves shown in Plate 2 (B) will be found 
an excellent place in which to keep them. 

The principal joint used is the keyed tenon. 
All stock is one-half an inch in thickness, and a 
board twelve feet in length by six and one-fourth 
inches or more in width is needed. It will be 
well to get stock which has had its two surfaces 
well planed to the required thickness. 
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Saw this board into six lengths. Three of 
them so that they may be squared to 6 inches by 
22 inches; two of them so that they may be 
squared to 6 inches by 24 inches; and one of 
them to a width of 6 inches and a length of 19y 2 
inches. 

Square up the first five of these pieces in the 
usual way to the dimensions just given. The 
last piece may be squared for joint-edge and on 
two ends; the second edge need not be planed, 
as the irregular curve cuts it off entirely. 

The stock from which to get the keys is of 
the same thickness as that of the sides and 
shelves, and, since the keys are so small, can 
probably be got from the twelve-foot board after 
the other pieces have been cut. Plane and 
scrape all surfaces nice and smooth. 

The tops and bottoms of the side pieces may 
be varied from the square ends such as are 
shown in the photograph if desired. Various de- 
signs will suggest themselves. Whatever design 
is chosen, let it be simple. The square ends have 
been found to work out nicely and are easily 
made. 

To lay out the mortises in the side pieces 
(Pig. 3), place them side by side with their edges 
upward and their ends evened. While in this 
position, fasten them in the vise, or clamp them 
together, so that both hands may be free to do 
the measuring. 

Begin at one end, and, with the rule and a 
sharp pencil, mark off consecutively the follow- 
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ing points: Two and one-half inches, one-half 
an inch, nine inches, one-half an inch, eight 
inches, and one-half an inch. There should re- 
main three inches from the last point laid off 
to the end of the piece. At these points, square 
lines across the upturned edges of the two 
pieces. 

X 
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Fig. 3. Detail of Side Pieces for Book Shelves. 

Now, remove the pieces from the vise, and, 
with a try-square long enough to have its blade 
reach across the board, square sharp pencil lines 
across both surfaces to correspond with the lines 
just squared across on the edges. This work 
must be done very accurately, care being taken 
to keep the beam of the try-square always 
against the joint-edge. 

Set the gauge to three-fourths of an inch, 
and gauge between the pencil lines which were 
laid off one-half an inch apart. 

Get in the habit of doing all the work which 
can be done with one setting of a tool. In gaug- 
ing, for instance, there will be six places on 
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each leg— twelve places altogether — which can 
be marked with one setting of the gauge. 

Set the gauge to one and seven-eighths 
inches, and gauge as before. This lays out the 
sides of the mortises along the joint edge, the 
gauge block having been held against the joint 



To lay out the mortises along the other edge, 
set the gauge to four and one-eighth inches, and 
gauge between the pencil marks between which 
gauging was just done. Again, set the gauge to 
five and one-fourth inches, and repeat. 

It will be observed that the dimensions just 
given require that all the gauging shall be done 
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Fig. 4. Detail of Shelves. 



from one edge — the joint-edge. It might seem 
at first as if time could have been saved by gaug- 
ing from each of the two edges instead of one, 
as the gauge would then require but half the re- 
setting. The same is true of the gauging for 
the tenons (Fig. 4). The reason for the direc- 
tions just given is that any variation in the 
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width of the pieces will not affect the fitting of 
the tenons into the mortises. If the gauging 
should be done from each side, the mortises and 
tenons, though they would be of the proper size, 
might not fit at all, because of some variation in 
the width of one or both pieces. 

These mortises may be made by selecting an 
auger bit somewhat less in diameter than the 
width of the mortise, and boring as many holes 
as possible without cutting the boundary. Fin- 
ish with the chisel, beginning in the middle and 
working out towards the line. Cut from one 
side half-way through; then turn the piece over, 
and finish from the other side. 

There should be a rabbet cut in each leg at 
the top, in such a manner that when the shelves 
are put in position the legs will pair. 

Set the gauge to one-half an inch, and gauge 
from what is to be the back edge, upon what is 
to be the inner surface of each leg, gauging from 
the point at which the middle of the top shelf 
will be when in position to the top of the leg 
(see Fig. 3). 

Again, set the gauge to three-sixteenths of 
an inch, and gauge the same length of line upon 
the back edge, gauging from the inner surface, 
from the middle of the position of the top shelf 
to the top of the leg* 

To lay out the shelves (Fig. 4), even the ends 
of all of them after placing them together with 
their edges upward* While in this position, 
measure from one end one and one-half inches, 
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and mark; then nineteen inches, and mark. 
There should remain one and one-half inches to 
the ends of the pieces. Square lines across at 
these points. 

Separate the pieces, and carefully square 
sharp pencil lines across the surfaces to corre- 
spond with the lines squared across the edges, 
keeping the beam of the try-square against the 
joint-edge in doing so. 

Now set the gauge to three-quarters of an 
inch, and, keeping the gauge-block against the 
joint-edge, gauge at each end, on each side of the 
piece, and on the ends as well. Set the gauge to 
one and seven-eighths inches, and repeat. This 
lays out the tenons next the joint-edge. For the 
remaining tenons, set the gauge first to f our and 
one-eighth inches, then to five and one-quarter 
inches, and gauge as above. 

It will be well to lay out the mortises for the 
keys before cutting out the tenons. 

From the lines which mark the shoulders of 
the tenons, measure three-eighths of an inch 
toward each end respectively. From these 
points, measure one-half an inch toward the 
ends. Square sharp pencil lines through these 
points, the beam of the try-square resting 
against the joint-edge. These lines need not be 
carried entirely across the piece — just across the 
tenons. 

Set the gauge to one and one-eighth inches, 
and gauge each surface at each end, gauging be- 
tween the pencil marks just drawn. Again, set 
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the gauge to one and one-half inches, and gauge 
as before. Now, set the gauge to four and one- 
half inches, and, still keeping the gauge-block 
against the joint-edge, mark the remaining 
tenons. Finish by setting the gauge to four and 
seven-eighths inches. These mortises may be 
bored and cut as were those in the side pieces. 

Cut the tenons with the saw, the shoulder 
between the tenons being cut with the turning 
saw, and trimmed to the line with the chisel. 

The top shelf has a rabbet cut on the upper 
surface and back edge. Set the gauge to three- 
sixteenths of an inch, and, with the gauge-block 
against the upper surface, gauge a line on the 
back edge the entire length or the board. Again, 
set the gauge to one-half an inch, and, with the 
gauge block against the back edge, gauge a line 
on the upper surface the entire length of the 
piece. 

The manner of cutting this rabbet is the same 
as that to which reference has previously been 
made. The dotted lines (Fig. 4) indicate this 
rabbet. It is cut in the upper shelf only. 

The keys (Fig. 5) are cut from stock planed 
to three-eighths inch. A joint-edge is obtained, 
and one end squared. The length, one and one- 
half inches, is marked from this end, and the 
second end squared. Measure from the joint- 
edge at one end one-half an inch; at the other, 
five-sixteenths inch; and connect these points 
with a straight line. This line gives slope for 
remaining edge. Twelve keys will be needed. 
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Another way, if the stock is in shape to allow 
it, is to joint up two edges, then lay out all the 
keys at once in such a way that the cut of the 
slope on one key will make the slope for another. 
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Fig. 5. Detail of Tenon Keys. 



Of course, room for the saw cut must be allowed 
in the laying off. 

The board for the back (Fig. 6) should have 
an edge jointed and its ends squared. It should 
be nineteen and three-eighths inches long. At 
the ends it must be three and three-sixteenths 
inches wide. The rest of the width will be deter- 
mined by the design used. 

For the freehand design (Fig. 6), make one- 
half freehand; fold on the center line, and trace 
the second half, getting the parts alike. Make 
the drawing full size. Place the completed de- 
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sign upon the wood, using carbon paper. Cut 
the design with the turning saw and smooth 
with scraper, spokfishave, and file. 




Fig. 6. Detail of One Half Top Back Board, 

A good modification of the structural design 
of the shelves would be to put the middle shelf 
in with a gain instead of the keyed tenons. 

TWO TABOURETS 

An extremely simple piece of furniture con- 
struction is that of the tabourets shown in Plate 
3 (A). There are two styles, one of eight sides 
with four legs, and one of six sides with three 
legs. The square butt joint fastened by means 
of lag screws is used on each one. 

For the hexagonal, or six-sided tabouret 
(Fig. 7), two pieces, each twelve and one-half 
inches in width by fourteen and one-half inches 
in length, well planed to three-quarters of an 
inch in thickness, will be needed, out of which 
to make the top and the shelf. Oak will answer 
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nicely. Plane the surface, and scrape them with 
the steel scraper until they are smooth. 

The legs will require three pieces of three- 
quarter-inch mill-planed oak, seven and one-half 
inches wide by twenty and one-half inches long. 
Plane off the marks, using the smooth plane set 
very shallow, 

Pig, 8 shows the manner of constructing the 
hexagon. Unless the top and shelf are alike, 
there will be trouble when the legs are attached. 
The greatest care, therefore, should be taken in 
laying out the hexagons, as the slightest varia- 
tion in placing the dividing points will make 
sides of different lengths. 

Find the center of the board by drawing the 
diagonals — that is, the lines from corner to op- 
posite corner. The point of crossing of the lines 
gives the center. Set the dividers to seven 
inches between the points, and describe a circle 
using the center of the board as the center of the 
circle. 

It will be foun 1 impossible to get the entire 
circle on the board, the board being but twelve 
and one-half inches wide, while the circle has a 
diameter of fourteen inches. This wiU make no 
difference. 

Draw a line parallel to the edge of the board 
passing through the center. Using the seven- 
inch radius, set one point of the dividers suc- 
cessively, at the points at which this line cuts 
the circle; and cut the circle on each side of the 
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straight line, Fig 8. Connect the six points of 
the circle, and the hexagon is completed. 

To test the accuracy of the construction, take 
the dividers, and see if the sides of the hexagon 
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Fig. 8. Top View of Sight-Sided Tabouret, and Method of Laying 
Oat Hexagon. 

are of equal length and each equal to the radius 
of the circle. 

Saw close to the lines, and plane the edges 
smooth and square. In both planing and saw- 
ing, watch to see that the tools are not worked 
against the grain of the wood. Where the edge 
to be planed is at an angle to the grain, plane in 
the general direction of the grain. 

Prepare the legs by straightening and squar- 
ing up one edge of each; then gauge to seven 
inches, and plane the remaining edges. 

The top end is rounded. Find the middle of 
the leg, drawing a light pencil line along it about 
eight inches from the top. Set the dividers to 
an eight-inch radius, and, with one point almost 
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touching the top of the leg and the other on the 
center line, describe an arc of a circle. 

The bottom of the leg is laid out by measur- 
ing from the highest point of the arc at the top 
of the leg twenty inches, squaring across with 
try-square and pencil. Saw off along this line, 
and plane smooth and square. 

The holes at the bottom of the legs through 
which the lag-screws enter are laid off by meas- 
uring trom the bottom five and three-eighths 
inches and squaring a light pencil line across. 
On this line, measure one and one-half inches 
from each edge. The intersections give the cen- 
ters of the holes. 

For those at the top of the leg, measure one 
and three-eighths inches from the top of the 
curve, and square a light line across. Measure 
from each edge along this line one and one-half 
inches. Bore the holes with a one-quart er-inch 
bit. 

Sandpaper all the pieces well, and give them 
a coat of filler. 

If a dark finish is desired, it will be neces- 
sary to stain the wood, allowing it to dry thor- 
oughly, before applying the filler. It is much 
easier to stain and fill the wood before the pieces* 
are fastened together, and the result is more 
satisfactory. 

In assembling the parts, place a leg in posi- 
tion with reference to the top, and mark through 
the holes with a divider point. Take away the 
leg, and, with ruler, measure so as to locate the 
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hole in the middle of the edge of the top. Bore 
these holes with a three-sixteenths-inch bit to a 
depth of about two inches. 

Next locate and bore the holes in the shelf. 
It will be found just as convenient, and will save 
time, to fasten each leg in place as soon as the 
holes in the shelves are bored, rather than to 
mark and bore all the holes before placing any. 

Apply two coats of wax, polish in the usual 
manner, and the tabouret may be considered fin- 
ished. 

The eight-sided tabouret (Fig. 9), will re- 
quire two pieces twelve and one-half by twelve 
and one-half inches for the top and shelf; and 
four pieces four and one-half by eighteen and 
one-half inches for the legs. Three-quarter-inch 
mill-planed oak is to be used. Prepare the sur- 
face as described for the first tabouret. 

The top and shelf may now be laid out. 
Square up the two pieces in the usual manner, 
to twelve by twelve inches. Draw light lines 
from corner to opposite corner to locate the 
center (Fig. 10). Next set the dividers so that 
the distance between the points shall be equal 
to one-half that of the diagonal, or equal to the 
distance from the center of the square to one of 
its corners. Set one point of the dividers suc- 
cessively on each corner of the square; and with 
the other, cut the sides of the square. Connect 
the points at which the sides of the square were 
cut, and the octagon is formed. 

The circle (Fig. 10) suggests another way in 
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which tangents to an inscribed circle complete 
the sides of the octagon. 




Fig. 0. Elevation of Eight-Sided Tabouret. 



For the legs, plane one edge of each straight 
and square; gauge to four inches, and plane the 
remaining edge to these gauge lines. 

Having located the middle of the leg with a 
straight line near the top, set the dividers to 
three and three-quarter inches, and, with one 
point on this center line, describe an arc of a 



52 



HOME SHOP WORK 



circle which shall reach almost to the end of the 
piece. 

From the top of this arc, measure eighteen 
inches, and square a line across for the bottom 
of the leg. 

To lay out the sides of the leg, measure from 
the bottom four and three-quarter inches, and 
square a light pencil line across the face. At the 
top of the leg, square another light line across, 
L i 
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Laying Out Top of Tabouret. 



at the point from which the arc at the top of the 
leg was described. Set the dividers to one-half 
an inch radius, and, with one leg of it centered 
on the intersection of the pencil line last drawn 
and the edge of the leg, describe an arc of a circle 
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on each of the sides successively. Connect these 
arcs by straight lines to the points where the 
light pencil line, squared across three and 
three-quarter inches from the bottom, intersects 
the edges of the leg. 

Cut out the curves with the turning saw, and 
the straight lines with rip or crosscut saws. 
Smooth with spokeshave, and scrape. 

The staining, filling, and finishing are to be 
done as described for the preceding tabouret. 
The parts also are assembled in a similar man- 
ner, lag screws one-quarter inch by two and one- 
quarter inches being used in each case. 

A BOOK BACK 

There are always a few books which one 
wishes to have near at hand. The book rack of- 
fers an excellent place in which to keep them. 

There are many ways in which to make a 
book rack. Some are made with hinged ends, 
some with keyed tenons, some are dovetailed, 
some are grooved, etc. 

The book rack shown in Plate 3 (B) is made 
with the cross-lap joint. Its advantage over 
others is in its lightness and cheapness, as well 
as its compactness when folded. Fig. 11 shows 
top, side, and end views of the rack, with dimen- 
sions. 

For the rough stock, cut out two pieces one 
inch by one inch by sixteen inches; two pieces 
of the same width and thickness with a length 
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of six and one-half inches. These pieces are for 
the framework of the base. For the ends, cut 
two pieces of three-quarter-inch stock to a width 
of four and one-quarter inches, and a length of 
five and one-half inches. It will be found con- 
venient to plane the two end pieces to width and 
thickness before cutting, providing the stock 
will cut to advantage in so doing. About six 
inches of one-quarter-inch dowel will be needed. 

Where there are several pieces of the same 
width and thickness, time is saved by planing a 
working face and joint-edge on each piece before 
any gauging is done. All the pieces may then be 
gauged at the same time. 

It will be necessary to use the winding sticks 
on the working faces, as well as the straight- 
edge, unless the eye is so practiced that it can 
detect inaccuracies by sighting. On such a nar- 
row surface, a keen eye will be required. 

Having gauged, plane to the gauge lines care- 
fully. 

Do not square the ends, for pointing them 
makes this operation unnecessary. 

Place the two long pieces side by side', and 
square light pencil lines across at points fifteen 
and one-quarter inches apart. Carry these lines 
entirely around the pieces, making sure to keep 
the beam of the try-square against the working- 
face or joint-edge. 

Set the bevel-square so that its blade will 
make an angle of sixty degrees with the edge of 
the piece, and mark the slopes on opposite sides, 
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at the ends; saw and plane to these lines. This 
gives the ends of the pieces the shape of a gabled 
roof. Next, plane off the " gables/ J testing with 
the bevel-square as the planing proceeds. 

Lay off and cut the two shorter pieces simi- 
larly, with a distance of six and one-eighth 
inches between the lines. 

The next step is the laying-out and cutting 
of the gains which form the lap joints. Careful- 
ness in this will insure success if the directions 
are followed. There is a reason for every direc- 
tion, and every direction is based on the experi- 
ence of many men for many years. 

Place the two long pieces side by side, so that 
one set of face marks shall be in and the other 
set down, with the ends of the pieces even one 
with the other. Measure from the slope at each 
end a distance of one and one-sixteenth inches, 
and square knife lines across. Do not use a 
pencil, for pencil lines are not accurate enough. 

Place the shorter pieces so that their face 
marks shall be in and up. Even the ends, and 
measure, and mark knife lines at points one and 
one-sixteenth inches from the slope. 

Now lay the pieces in the positions they are 
to occupy relative to one another, with the faces 
either in or up, and number with similar num- 
bers the two ends which make a joint, Fig. 12. 

The next step is to get a second knife line 
across at each end of each piece, to show the 
length of opening. 

It will be observed that the lines farthest 
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from the ends were located first. This was done 
to insure having the inside of the frame a perfect 
rectangle, allowing whatever variation might be 




Fig, 12* Laying Out Gains for Lap Joints. 

caused by the slight differences of thickness to 
come between the pieces and the ends of the 
pieces they crossed. 

If the different pieces have been squared up 
as accurately as a good mechanic would square 
them, the proper length of opening may be 
measured and marked with knife and try-square. 

If, however, they have been squared as the 
average boy will be able to square them, another 
method of marking will give better results. In* 
deed, the second method is safer even for the 
practiced mechanic. Begin at some one corner, 
and place one of the pieces upon its correspond- 
ing part so that the inside edge of one shall lie 
along the knife mark on the other; and, with the 
knife-point, mark the size of the opening. Do 
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not mark along the piece, but merely make a 
point, afterward squaring the line across at this 
point with knife and try-square. 

If the parts have been properly numbered, 
each piece may be fitted so that it shall have but 
one position; and good joints may be secured 
though the pieces may vary slightly in size. 

Now, carry these lines down on each side of 
each piece with knife and square. 

Set the gauge to three-eighths of an inch, or 
to one-half of the thickness of the pieces, should 
they measure more or less than three-quarters 
of an inch, gauge on each side of each piece be- 
tween the knife marks just made. The gauge- 
block must, positively, be kept against the faces 
marked "Up" (Fig. 12); otherwise, unless the 
gauge should mark the middle of each piece ex- 
actly, the surfaces would not be on the same 
level. Care should be taken to keep the gauge 
mark wholly between the knife marks, otherwise 
the marks will appear as ugly scratches when 
the finish is put on. 

Fig. 13 shows the steps to be taken in cut- 
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ting the gains. With the back-saw, cut a kerf 
so close to the knife line that no wood shall re- 
main between line and kerf. Of course the kerf 
must be kept upon the part which is to be chis- 
eled. Fig. 13 (No, 1) shows the two kerfs. In 
sawing, begin at the far edge, pressing the 
thumb of the left hand against the saw blade to 
assist in guiding it; at the same time, grasp the 
piece with the left hand to steady it. Let the 
thumb rest upon the piece of wood, and do not 
allow it to move, Begin with short strokes, 
gradually increasing their length. The first 
stroke should be a backward one. Gradually 
lower the handle so that the saw may move in a 
horizontal position, sliding the thumb across the 
piece as the kerf lengthens. 

Fig, 13 (No. 2) shows the manner of chisel- 
ing. Keep the flat side of the chisel toward the 
gauge-line- Cut out a little at a time. Hold the 
chisel in a horizontal position, and swing the 
handle to the right or left as required by the 
grain of the wood. When near to the gauge-line, 
cut but half-way across, and finish from the 
other side. All cutting should be done across 
the grain — that is, horizontally — when the piece 
lies in the vise as in Fig, 13, 

Through each end of each side piece, there 
should be bored a one-quarter-inch hole (Fig. 13, 
No. 1). Its center will be five-sixteenths of an 
inch from the side of the gain, and three-eighths 
of an inch from the upper surface. Locating and 
boring these holes must be done with the great- 
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est accuracy, to insure the proper folding of the 
uprights. 

These pieces may be cleaned now and put 
together. The sandpapering must be very light- 
ly done, else the pieces will cease to fit snugly. 
A touch of glue in each joint will be sufficient. 
The parts may then be fastened with a hand- 
clamp at each corner. If hand-clamps are not 
available, small brads driven from the under 
side will hold the parts together. 

Square the two end pieces so that each shall 
measure five-eighths by four by five inches, the 
five inches being measured along the grain. 

With a one-half inch radius, mark curves on 
the top corners (Fig. 14). On short curves like 
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these, the wood rasp worked along the grain 
serves better than the spokeshave. The chisel 
should be used to remove most of the wood. 

On the lower end, gauge with pencil lines 
five-sixteenths of an inch each way from an edge 
— that is, on the face and on the end, The rasp 
or plane may be used to round this (Fig. 14), 

Five-sixteenths of an inch from the face, and 
the same distance from the lower end, center 
and bore, on each edge, one-quarter-inch holes 
to a depth of one-half an inch. 

Sandpaper these end pieces, A design may 
now be placed thereon. In Fig, 14 is shown a 
six-point star in a circle, This design is easily 
made, and, when the space between the star 
and the circle is stippled, makes a neat appear- 
ance. 

Two and one-quarter inches from the top 
along the middle, gives the center of the circle, 
A one inch radius should be used. The points 
of the star are located by beginning at either 
top or bottom of the circle, and "stepping off-' 
the circle with the one-inch radius. With a 
straight-edge, every " other M point is connected 
to form the sides of the star. 

The stippling looks best on hardwood such 
as oak or walnut. The tool can be made by 
filing the end of a common cut nail into four 
prongs. The outline can best be cut with a 
narrow chisel or with a veining tool. If the 
chisel is used, a very slight vertical cut carried 
along the line serves the purpose. 
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Make four dowels of one-quarter inch diame- 
ter and somewhat longer than is necessary to 
fill the holes. 

Apply whatever stain is to be used to the 
parts, before assembling. There are various 
good stains upon the market which, on a small 
piece such as this, can be applied successfully 
by the amateur. A very thin coat of shellac 
applied when the stain has become dry will 
brighten the colors. 

All that remains is to put the ends in place, 
insert the dowels, round the ends as shown in 
Pig. 11, and stain them. Experience has shown 
— and a final caution seems advisable — that 
only the most accurate marking and boring for 
the four dowels will give satisfactory results. 

A THREE-PART SCREEN 

Usually, one or the other of two objections 
may be applied to store-bought screens. They 
are so heavy that they cannot easily be moved; 
or, if not heavy, they are so weak structurally 
that they will not stand rigidly. 

The design illustrated in Plate 4 is singu- 
larly free from either of these objections. The 
frame is light, being made up of seven-eighth 
inch square pieces. The panels are filled with 
art burlap or monk's cloth, stretched on light 
frames of three-eighths-inch whitewood. The 
oak parts are thoroughly mortised and tenoned 
together. 
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It will be found more economical to buy the 
stock in as few pieces as possible. For the oak 
uprights and rails, secure a board, mill-planed 
to seven-eighths of an inch, with a width of ten 
inches and a length of sixty-four inches (Fig. 
15, upper part). Red or white oak may be used, 
and it may be quarter-sawed or plain. 

For the frames which are to support the 
burlap there will be needed a piece of yellow 
poplar, mill-planed to three-eighths of an inch, 
with a width of twelve inches and a length of 
nine feet six inches (Fig. 15, lower part). 

Smooth the two sides of the oak board with 
smoothing plane and scraper. Remember that 
the stock is of such thickness as to allow of no 
more being planed off than just what is neces- 
sary in order to remove the mill marks. 

To get the most out of the board, and save 
time and labor as well, joint — that is, straighten 
and square — one edge of the board. Set the 
gauge to seven-eighths, and gauge and rip close 
to the line. Plane to the gauge-line on this 
piece. Repeat until nine pieces the length of 
the board have been obtained, marking each 
with face marks. 

From these pieces select four, and square 
one end of each. Place these pieces on the 
bench, side by side, and even the squared ends 
by means of the try-square. Measure from the 
squared ends fifty-eight inches, and square a 
sharp pencil line across the four pieces. Now 
separate, and square these lines entirely around 
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each piece. These lines locate the lower edges 
of slopes of forty-five degrees, which are to be 
placed on the tops of the uprights. 

Before sawing and planing these slopes, 
select two more pieces. These are for the up- 
rights of the middle section. Square the ends, 
and measure from them sixty-one and one-half 
inches, squaring lines entirely around each piece 
at this point. 

These slopes can best be laid off by means 
of the bevel. Set the blade to an angle of forty- 
five degrees by holding the beam against the 
blade of the steel square and moving the blade 
of the bevel so that it shall rest upon similar 
marks on blade and tongue of the steel square. 

With the bevel, mark the slopes on opposite 
sides of each piece. Saw close to these lines, 
and finish with the plane. This shapes the ends 
like a house roof with gabled ends. Connect, 
with straight-edge, the middle of the ridge to 
the four corners; and chisel or saw, and then 
plane to these lines. 

Prepare the cross-rails by sawing off nine 
pieces of the stock squared to seven-eighths inch 
by seven-eighths inch, to a length of eighteen 
and one-half inches each. These pieces have 
tenons on each end. Care should be taken to 
saw them off square and to the lines, so that no 
end planing need be done. 

These tenons may as well be laid off and 
sawed now. Place the nine pieces on the bench 
side by side, and even the ends with the try- 
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square. If it is not found convenient to handle 
so many at once, take a fewer number. When 
the first lot has been marked, one of these may 
be placed with the second lot, to insure their 
having the same length. From one end, meas- 
ure one-half inch; and from this point, seven- 
teen and one-half inches. Square knife lines 
across the lot at these two points; set the gauge 
first to one-quarter of an inch, and gauge from 
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Fig; 16. Laying Oat Tenons on Cross-Bails. 

a face side on two opposite sides as far back as 
the knife lines, and on the ends of each piece 
at each end (Fig. 16). Again, set the gauge to 
five-eighths, and gauge as before. 

With the tenon saw, rip the tenons to thick- 
ness, and crosscut the shoulders. 

The mortises of the four uprights of the same 
length may be laid out together. Place the 
pieces side by side, with the lower ends even 
and the pieces turned so that they pair. One 
set of face marks on all pieces must, when the 
parts are assembled, be on one and the same 
side of the frame, while the other set must face 
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"in." In marking for the mortises, the "in" 
faces should be turned upward. 

Measure from the lower end four and one- 
half inches; then from this mark, seven-eighths 
of an inch; from this, thirty-nine and three- 
eighths inches; from this, seven-eighths of an 
inch; then, ten inches; finally, seven-eighths. 
There should remain one and one-half inches to 
the lower edge of the bevel. Square knife lines 
across at these points. 

Pair the two longer uprights, and measure 
on the "in" faces as follows: From the lower 
end, two and one-half inches, seven-eighths, 
forty-four and seven-eighths inches, seven- 
eighths, ten, finally seven-eighths of an inch. 
There should remain one and one-half inches. 
Carry the lines across at these points (Fig. 17). 

Between the lines which are seven-eighths 
of an inch apart, gauge from the face with the 
gauge set first to one-quarter, then to five- 
eighths of an inch. 

Cut these mortises with a three-eighths inch 
chisel to a depth of one-half inch full. Keep 
the ends of the mortises clean-cut and sharp; 
otherwise they will show badly. Scrape and 
sandpaper the pieces carefully. 

Glue and clamp the parts together, taking 
care to place the faces either "in" or to one and 
the same side. Use the steel square to test the 
corners while clamping; and so place the clamps 
that the faces will be level when the straight- 
edge is placed across any two pieces at a corner. 
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When these have set over night, scrape off 
the surplus glue, and stain and fill as desired. 
When stain and filler have dried, the parts may 
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Fig. 17. Framing Screen Panels. 



be waxed, or, if preferred, given a very thin 
coat of shellac. There are many prepared stains 
on the market now. As these pieces are small, 
no trouble will be had in following the direc- 
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tions which always accompany these prepared 
8 tains. 

The hinges are the kind called " double-act- 
ing,' 9 and allow the wings to be swung either 
way. The lower ones should be set about seven 
inches above the floor, and the upper ones about 
six inches below the top of the side wings. In 
fastening the hinges, but one screw-hole for 
either side can be seen. Put the screw in this 
one, swing the hinge, and the other will ap- 
pear. 

Now for the whitewood frames which are to 
support the burlap. Three of them are to be of 
the same size. 

Time will be saved by ripping up the three- 
eighths-inch board to the proper widths (Fig. 
15, lower part). Joint, gauge, and rip as was 
done with the oak. 

For the three like frames, there will be 
needed six pieces two inches wide by seventeen 
and one-quarter inches long. Saw accurately 
and squarely, as no end planing is to be done on 
any of these pieces. Also six pieces one and 
one-half inches wide by seven and three-quar- 
ters inches will be required. 

For the lower frames of the two wings, get 
out four pieces one and one-half inches wide by 
thirty-seven and one-eighth inches long. For 
the lower center panel, two pieces of the same 
thickness, with a length of forty-two and five- 
eighths inches, should be squared up. In addi- 
tion to these pieces, the three lower panels will 
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require six pieces two inches by seventeen and 
one-quarter inches, and nine pieces one inch by 
fifteen and one-quarter inches. 

Fig. 17 shows the manner in which the upper 
panels are framed. Lines are square around the 
two-inch pieces at one and one-half inches from 
each end. The gauge is then set to one inch, 
and lines gauged from what are to become the 
outer edges, as far back as the knife lines. The 
tenon saw is used to rip and crosscut these 
corners. 

Very thin wire nails are used to fasten the 
parts together. 

The corners of the lower panels are framed 
in the same way. The side pieces are prevented 
from being sprung together when the burlap is 
drawn tight, by having three one-inch cross- 
pieces framed into them to a depth of one-half 
an inch. Place the four like side pieces on edge, 
even the ends, and measure and mark. Square 
two lines an inch apart at the middle of the 
pieces, lengthwise. Also put lines an inch apart 
at the middle of the two resulting spaces. 
Square these lines across the faces; gauge for 
depth; saw and chisel. The two side pieces of 
the lower central panel may be similarly laid 
out and cut. 

The designer shows his ingenuity in the way 
he fastens the panels so that the fastener shall 
not show. 

Before the frames are covered with burlap, 
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the two rather stout wire nails are firmly fixed 
in the top rails as shown in Fig. 17. They should 
project not over one-half an inch. Correspond- 
ing to these nails, holes just large enough and 
deep enough to receive them are bored in the 
top and middle rails, from the under side. 

Two nails are now firmly set in each of the 
middle and lower rails (Fig. 17) so that their 
points shall extend upward about half an inch 
— or it may be more in this case. After having 
marked and bored holes in the lower rails of 
the burlap frames, drive these nails back so that 
their points are flush with the surface. 

Cover the frames, using small carpet tacks 
for fastening. The burlap is to be drawn over 
both sides and tacked in the edges of the frame. 
The tacks will then be hidden when the frame is 
in place. 

The burlaps come in a great variety of colors; 
a soft or dull green or brown will look pretty. 
Monk's cloth makes the best covering. 

Having covered the frames, insert the nails, 
which they contain, in the top rails, into the 
holes prepared for them in the oak. The upper 
frames must be put in place first, of course. 
Drive up the nails, which were placed in the 
middle oak rails, into the holes made for them 
in the burlap frames. 

In like manner place and fasten the lower 
burlap frames. 
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A FOOTSTOOL 

A footstool may be classed among the house- 
hold necessities. It has a way of making itself 
useful to both old and young. Even the chil- 
dren will be found using it in an inverted posi- 
tion for a doll cradle, rather than the fine cradle 
bought for that especial purpose. 

The design illustrated in Plate 5 (A) origi- 
nated with the Handicraft Club, Peoria, Illinois, 
and possesses many excellent points. It is of 
good size, has a base of such size as not to admit 
of being easily toppled over, is substantially con- 
structed, and, above all, is well-proportioned in 
its parts. The top, being of solid wood, will not 
show wear as would an upholstered one. 

It should be made of oak. Red or white oak 
will do, and it may be quarter- or plain-sawed. 
It will be well to purchase the necessary stock 
in one piece, which should be mill-planed to a 
thickness of seven-eighths of an inch. It must 
be well seasoned, free from warp, knots, and 
checks, and clear the full length of the piece. 
As some of the pieces are to be finished to a 
width of ten inches, it must be at least a quarter 
of an inch wider. The length will be four feet 
two inches. 

Begin by squaring, in the usual way where 
the stock is mill-planed, one piece to a width of 
ten inches and a length of sixteen inches. This 
is for the top. Round off the top edges on a one- 
quarter inch radius after having planed off the 
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surface so that it is smooth and free from ridges 
and hollows made by the planer. 

The two stretchers or side pieces may next 
be got out. Square them to a width of three and 
one-half inches each. As the ends are to be cut 
on a slope, it will not be necessary to square 
them, nor to cut to length. To lay out these 
slopes, square a line across the face of one of 
them close to an end, keeping the beam of the 
try-square against the joint-edge. Measure 
from this line, along the edge opposite the joint- 
edge, seven-sixteenths of an inch. Set the bevel 
— or "bevel-square," as it is commonly called — 
so that the beam shall rest against the joint- 
edge; and move the blade until it shall pass 
through the point just located on one edge, and, 
on the other edge, through the point at which 
the try-square line meets the edge. Mark the 
two ends on the two surfaces of each, using the 
try-square to carry the line across the edge. 
From the long point of the slope, measure fifteen 
inches, and lay off the slopes on the second ends. 
These ends may be sawed and planed to the lines 
now. To lay out the curve on the lower edge of 
the stretchers, three points are given. Measure 
from each end one and one-half inches along 
the shorter edge, and mark. Locate the middle 
of the longer edge, and measure across the sur- 
face two and one-half inches, and mark the third 
point. The curved line may be sketched free- 
hand through these points; but a better way 
would be to lay it out by means of a "sweep." 
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The length is found as follows: Connect the 
three points with straight lines (Fig- 19). Lo- 
cate the middle of these two lines, and holding 
the square with its tongue along the line, and 
the blade passing through the middle point, 
draw a line along the blade. The distance from 
the point at which the two blades cross, to any 
one of the points, gives the radius of the circle 



! -K-.- 



r.i.i-1 - 



T- T" 



? T 'T-! 



TOOT 3 TOOL. 
ah. pieces v* thick 




Fig. 18. Top, Side, and End Vtews of Footstool 
Shown In Plate 5(A). 



of which the curve is a part. Cut out the curve 
with the turning saw, and smooth with the 
spokeshave and scraper. 

The top view (Fig. 18) shows that the legs 
fit into gains on either side of each stretcher. 
These gains may next be laid off. Along the 
shorter or lower edge, measure from each end 
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five-sixteenths, then seven-eighths of an inch. 
If the thickness of the legs is made less than 
seven-eighths of an inch in smoothing the sur- 
face, the last distance must be shortened accord- 
ingly. Square knife lines through these points. 
The pieces should be placed together and the 
lines marked on each side, at each end of both. 
Gauge for depth of cut, one-eighth inch first, 
then three-quarters inch, from the same side. 

Square the legs to a length of eight and one- 
half inches and a width of ten inches. The 
grain of the wood is to extend up and down so 
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No. 19. Laying Out Side Pieces or Stretchers for Footstool. 

that the length, which is always measured along 
the grain, is less than the width. The curves 
on the bottom may be laid out and cut now, or 
they may be marked off with the pattern at the 
same time as the other curves. To make this 
pattern, draw an oblong on rather stiff paper 
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eight and one-half by ten inches. Draw a cen- 
ter line along the grain. At the bottom, meas- 
ure two inches from this center line. Also, 
measure from the bottom, along the center line, 
two and three-quarters inches. With a three 
and three-eighths inch radius, draw a curve that 
shall pass through these two points. 

The curve for the side should be sketched 
freehand, as nearly as possible like that in Fig. 
18. When one-half has been drawn, the paper 
may be folded on the center line, and the second 
half traced from the first. 

The grooves on the legs should be laid out 
and cut before the sides are cut. Set the gauge 
to one and three-eighths inches, and gauge from 
each edge, on each surface of each leg, a line 
three and one-half inches long. Reset to two 
inches, and gauge as before. Square knife lines 
across these pairs of lines at three and one-half 
inches from the top. Rip to the lines, and chisel 
across the grain. 

The pattern may now be applied, and the 
curves cut and smoothed. If a band-saw or jig- 
saw is to be had the like parts should be nailed 
together lightly and cut out together. The nail- 
ing must be done in the wood which becomes 
waste. 

Clean and smooth all of the pieces, and put 
together the legs and side pieces. Bore the holes 
for the dowels which pin the parts together, 
with a one-half-inch bit. The first hole should 
be one and three-sixteenths inches from the top; 
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the next, one and three-sixteenths below this. 
Drive a one-half-inch dowel into each hole, and 
cut it off one-quarter of an inch from the leg. 
With knife and sandpaper, round the ends of 
the dowels. 

For fastening the top to the frame, two pieces 
of seven-eighths square stock will be needed. 
Cut them to a length that will just fit between 
the side pieces. Drill and countersink two holes 
in each direction. Screw the pieces to the legs 
first; then turn the stool upside down, place the 
top, and fasten (Fig. 18). If desired, two addi- 
tional screws may be placed through the rails 
into the top. It will be necessary to bore part 
way with a bit large enough to take in the head 
of the screw, then to drill the rest of the distance 
with a smaller bit. 

The stool shown in the photograph was fin- 
ished in the ever-popular brown Flemish. The 
wood was first stained with Brenig's Flemish 
water stain, diluted by adding an equal volume 
of water. When this had dried, the surfaces 
were lightly sandpapered with 00 paper to re- 
move the fibers which the water stain had caused 
to rise. 

Care must be taken not to "cut through' ' on 
the corners. Thoroughly brush the pores full 
of paste filler; and, when it has flattened, or 
when it has lost its gloss, which will be in a 
minute or two, rub the filler off across the grain 
with excelsior, and finish the rubbing with 
waste. A sharp-pointed stick should be used 
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to clean the corners. Allow the filler to stand 
over night; then apply a very thin coat of shel- 
lac. The shellac must be thin, or it will 
" scratch' ' when shoes are placed upon it. 

LIBRARY TABLE OF MISSION DESIGN 



In Plate 5 (B) is illustrated a good example 
of the heavier mission furniture of very pleas- 
ing proportions. It contains, in addition to the 
common mortise and tenon previously de- 
scribed, the keyed tenon. Fig. 20 is a diagram 
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Fig. 20. Side and End Views of Minion Table Shown in 
Plate 5(B). 

giving side and end views, with dimensions. 

Nothing but well-seasoned stock should be 
used if satisfactory results are expected. 

Four legs, each thirty inches long by three 
and three-quarter inches square should first be 
got out. Square up these pieces in the usual 
way, being careful to have the working face 
level as well as straight. If there should be 
warp or wind in the working face, all the other 
sides will be similarly affected, since they are 
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squared either directly or indirectly to this face. 
Any warp in the legs will tend to throw the 
framework out of shape when the parts are 
assembled. The winding sticks should be used 
frequently in testing the working face. 

Next, plane up the side-rails. These two 
pieces should each be squared up to a length 
of thirty-six and one-half inches, and a width 
of six inches, with a thickness of seven-eighths 
of an inch. 

The two end rails are to be squared up to 
twenty-five inches by six inches by seven- 
eighths of an inch. 

The lower rails into which the shelf enters 
its tenons, are to be squared to twenty-six inches 
by three and three-quarters inches by one and 
one-eighth inches. 

In all cases where tenons are to be cut on 
the ends of the pieces which are to be squared 
up, end planing can be avoided by marking 
square across and sawing exactly to the line. 

The making of the top and shelf will require 
skill. For the top, proceed as follows: Select 
good, clear boards, and cut them to a length of 
about four feet. Saw enough so that the sum 
of their widths, when they have had their edges 
jointed and glued together, shall make thirty- 
six or thirty-seven inches. They should be of 
sufficient thickness to dress to one and one- 
eighth inches after they have been doweled and 
glued. 

Joint up their edges straight and square. 
Only one edge of each of the outside boards need 
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be jointed. Test to see that they fit by placing 
the edges one against another. 

Clamp these pieces in the vise in pairs, as 
shown in Fig. 21; and, with the try-square and 
a sharp pencil, mark across the two edges at 
places about eighteen inches apart. Set the 
gauge so that it will mark the middle of each 
piece; and cross-gauge each of these lines, gaug- 
ing from the surfaces which are to make the 
upper surface of the top. At the intersection 




Fig. 21. Detail of Framing Table Top. 

of the pencil and gauge lines, bore three-eighths- 
inch holes to a depth of one inch. 

Cut off enough dowels, and, placing a touch 
of glue on one end of each, drive them into the 
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holes (Fig. 21). After having giued the edges 
of the boards, cabinet-makers ' clamps should be 
used to clamp the whole together. If the boards 
show a tendency to buckle while in the clamps, 
it may be necessary to fasten a stout piece across 
the grain on each side, by means of the hand- 
clamps. 

Prepared cold glues are quite common now- 
adays, and answer fairly well. If, however, hot 
glue can be had, use it. 

The shelf of the table is similarly prepared, 
but is to be made of stock which will dress to 
three-quarters of an inch, In cutting the shelf 
boards, allowance must be made in the length 
for the keyed tenons. They should be cut 
roughly of almost the same length as those of 
the top. The sum of their widths should ap- 
proximate two feet in the rough. 

After the glue has hardened, surface or plane 
smooth, and level both sides of both top and 
shelf. This will require considerable patience. 
The reason for not planing the boards before 
gluing them together, is because of the impos- 
sibility of doweling them so as to make the sur- 
faces match with sufficient accuracy. 

Square up the top to forty-seven inches by 
thirty-five and one-half inches. The shelf may 
then be squared to forty-four and three-eighths 
inches by twenty-two inches. 

While waiting for the glue to harden, the 
mortises may be cut. In order that no mis- 
takes shall be made in placing them, set the legs 
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^i'ft&iH >J * ti 1 * positions they are to occupy rela- 
'4V^ \,v ^tm another with the zz sides (Fig. 22) 

tu,ut& ^ucw&rvl; and mark in some way their 
.i£tjt»iox'ittate location. 

Wacv she legs side by side, with those sides 
uuv *iiich the tenons of the cross-rails or ties 
oiler $*» that they shall face upward. Even the 
oukIk. uaiug the large square. Measure from the 
li>wvr ctufe of the legs five inches, and square a 
ti£hc i^ucil line across the four pieces. From 
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Fig. 22. Detail of Framing— Lower Part of Table LegB. 

Hun lino, measure two and three-quarter inches, 
hi u I Nqunrc another line across the pieces. 

While the legs are in this position, measure 
from the top one and one-half inches, and square 
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a line across. From this line, measure four and 
one-half inches, and repeat. 

Now turn up the sides into which the long 
rails are to enter their tenons, and mark, meas- 
uring first one and one-half inches, then four 
and one-half inches, as was just done. These 
marks locate the ends of the mortises. 

For the lower mortises (Fig. 22), set the 
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Fig. 23. Detail of Framing— Upper Part of Table Legs. 



gauge first to one and nine-sixteenths inches, 
and gauge. Next set the gauge to two and 
three-sixteenths inches, and complete the mark- 
ing of these mortises. Remember that all gaug- 
ing is done from the xx sides. For the top 
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mortises (Fig. 23), set the gauge first to one and 
one-eighth inches, then to one and five-eighths 
inches. 

The mortises at the top of the legs are to be 
cut to a depth of one and one-half inches; those 
at the bottom, to two inches. 

The tenons on the rails are cut with a length 
of one and one-half inches. They are shouldered 
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Fig. 24. Tenons in Shelf Ends and Mortises in Bottom Side Bails. 



on one side and one edge. The gauge should be 
set first to one-half an inch, then to four and 
one-half inches (Fig. 23), the gauge-block being 
held against what is to be the inside surface for 
the first marking, and against what is to be the 
under edge for the second marking. 

The tenons for the lower rails or the ties are 
to be two inches long, and are to have shoulders 
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on all sides (Fig. 22). The gauge is set to one- 
fourth of an inch, then to seven-eighths of an 
inch, the block being held against the side which 
is to face outward. Next set the gauge to one- 
half an inch, then to three and one-quarter 
inches, gauging from the edge which is to face 
upward. 

Much time can be saved by using a mortise 
gauge — a gauge having two spurs. By means 
of this tool, both sides of a mortise can be 
marked at the same time. 

The keyed tenons (Fig. 24) are laid out by 
measuring from one end of the shelf a distance 
of four and one-eighth inches, and squaring a 
line across at this point. Along this line, meas- 
ure from the edge of the shelf consecutively four 
inches, two inches, ten inches, and then two 
inches. There should remain four inches be- 
tween this last mark and the remaining edge 
of the shelf. At these points, carry out lines 
towards the end, which shall be at right angles 
to the cross-line. The steel square can be used 
to do this. 

Repeat these measurements at the other end 
of the shelf, making sure of a distance of thirty- 
six and one-eighth inches between the two cross- 
lines. Cut as shown in Fig. 24. 

The mortises in the ties (Fig. 24) which are 
to receive their tenons, are laid off by measur- 
ing from the shoulder at the end of the piece 
four inches, and squaring a sharp pencil line 
across, Carry this line down on the two sides 
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of the piece. From this line, lay off another at 
two inches, again at ten inches, and then at two 
inches. There should remain four inches to the 
nearest shoulder. 

Set the gauge to one and one-half inches, and 
gauge between those lines which are two inches 
apart, gauging from the joint-edge. Both sides 
of each piece should be marked. Again, set the 
gauge to two and one-fourth inches, and gauge 
from the joint-edge. 

The mortises (Fig. 24) in the tenons made 
on the shelf are to receive the keys. To lay them 




Fig. 25. Detail of Tenon Keys for Table. 



out, measure from the shoulder of the tenon 
one and one-sixteenth inches, and square a light 
pencil line across the tenon. With the try- 
square, carry this line around on the other side 
of the tenon. Now measure from this line, 
measuring towards the end of the tenon, seven- 
eighths of an inch, and square a line across on 
the top side only. On the under side, measure 
but three-quarters of an inch. 

Find the middle of the tenon, and measure 
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three-eighths of an inch to each side. With the 
steel square placed so as to make a true per- 
pendicular to the cross-line which forms the 
shoulders of the tenons, pass lines through the 
two points just located. 

The key can be made of three-quarter-inch 
stock. Square up one edge and two ends, mak- 
ing a length of two and one-half inches (Fig. 25). 

Prom one end, measure up seven-eighths of 
an inch, and square a line across. Measure out 
from the jointed edge along this line three- 
quarters of an inch, and place a joint. 

From the line just squared across the key, 
measure up three-quarters of an inch, and square 
another line across. On this line, measure from 
the joint-edge seven-eighths of an inch. Through 
the two points thus located, draw a line. Plane 
to this line. 

Chamfer the corner at an angle of 45 degrees 
as shown in Fig. 25, the amount of chamfer 
being optional. 

Fasten the top from its under side to the 
rails. Small angle irons such as can be found 
in any hardware store will serve. 

Finish by staining the color desired* Rub 
lightly, when dry, with fine sandpaper, to re- 
move the slight roughening of the wood caused 
by the stain. Apply paste filler of a color to 
match the stain. After the filler has thoroughly 
hardened, apply two or three coats of wax, rub- 
bing each coat well. 
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If desired, the ends of the table may be 
improved by the addition shown in the photo- 
graph, Plate 5 (B). 

HEAVY SIX-SIDED TABLE 

The table illustrated in Plate 6 is rather out 
of the ordinary, and for that reason will appeal 
strongly to some, while to others it may seem 
too great a departure from the conventional. 
Personally, an unconventional piece of furni- 
ture makes an effective appeal, provided, of 
course, that it has merit and does not partake 
of the bizarre. 

The stock bill for the table is as follows: 

Thick. Wide. Long. 

In. In. In. 

Top 1 piece 1% 51 60 

Legs 6 pieces 1% 4y 2 29 

Stretcher 3 pieces 1% 5Y 2 44 

Rails 6 pieces iy 8 4V 2 16% 

Keys 6 pieces % % 3*4 

All pieces will be mill-planed and sanded on 
four surfaces. 

It will be seen from the accompanying draw- 
ing (Fig. 26), that the top is hexagonal or six- 
sided. To lay out the sides of this hexagon, 
drive two brads in a stick so that they shall be 
2 feet 4 inches apart. With this "strike," put 
on a circle — or those parts of a circle which will 
go on— placing one of the brads at the center 
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of the board. With this same strike, begin on 
the circle at the end grain of the wood; and 
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Fig. 26 Top and Side Views of Six-Sided Table Shown in 
Plata 6. 

mark off, on the circle, points for chords that 
shall equal the radius of the circle. Connect 
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these six points, and the hexagon is formed. 

A hexagon could be formed by beginning to 
mark off at any point on the circle; but, by be- 
ginning at that part which is near the end grain, 
none of the corners have grain running across 
them in such a way as to make them likely to 
break off. 

First shape the six legs. The lower ends 
are rounded off about 14 ^^ ^ ac ^ on ^ e bot- 
tom and V/2 inches up the sides. The mortises 
necessitate working the legs in pairs. 

Next work the tenons on the stretchers, and 
shape them as shown in the drawing. The joints 
where the stretchers cross are made by cutting 
one-fourth the width out of top and bottom 
stretchers, and one-fourth out of each side of 
the middle one. The angle at which to set the 
bevel is the same as that of the hexagonal top. 
The angle for the top rails, too, can be obtained 
from a line connecting the corners of the top, 
together with a side. The exact length of these 
top rails can be got by locating the positions of 
the posts in pencil on the under side of the top, 
then measuring the distance between. 

These rails are to be doweled and glued to 
the posts, and the top fastened to them by 
means of two small angle-irons to each rail. 

The pin for the center cross of the stretchers 
is of %-incli diameter, with a top shaped square 
or hexagonal as desired. 
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DRAWING BOARD AND T-SQUARE 

Every man and boy who is interested in 
woodwork ought to own and be able to use a set 
of drawing instruments. So important is it for 
one to know exactly what he is going to do, 
before he undertakes a piece of woodwork, that 
many manual-training teachers will not allow 
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Fig. 27. Details of Drawing Board. 



3F 



a student to begin a piece of any importance 
until he has first made a drawing, showing all 
the parts, with their dimensions, and the man- 
ner of assembling or putting them together. 

True, many good carpenters and cabinet- 
makers never make drawings, but simply work 
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out their ideas as the work progresses. This 
method of working, however, has limitations. 
It means that the one having the idea must 
work out that idea. If he should wish to have 
another do so, or if he should wish the help of 
another, he must make drawings. 

The amateur usually has not the ability to 
foresee the difficulties of construction which 
will arise, as has the experienced workman; 
hence the planning necessary to make the draw- 
ing will insure his avoiding many mistakes by 
becoming thoroughly acquainted with his work 
before he begins it. 

The necessary instruments for ordinary 
work are few in number, and can, for the most 
part, be made by the craftsman himself. 

The drawing board (Fig. 27) should be con- 
structed of the softest material. Soft or white 
pine is probably the easiest to secure, and is 
most commonly used. The stock must be soft, 
else the thumb-tacks which are used to fasten 
the paper to the board cannot be easily placed 
and removed. 

Cut roughly two or more boards, which can 
be squared up to five-eighths by eighteen by 
twenty-four inches after they have been jointed 
together. Square the edges, using try-square 
and straight-edge for testing. The edges should 
be so planed that when two adjoining edges are 
placed together they shall fit at all points. Glue 
the edges, and clamp the pieces together by 
means of cabinet-maker's clamps. Use hand- 
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clamps also, if necessary, to keep the boards 
from buckling. 

While the glue is drying, prepare two cleats 
by squaring up two pieces to five-eighths by two 
by seventeen inches. They may be beveled, as 
shown in Pig. 27. Drill and countersink holes 
in them for a sufficient number of screws to 
fasten the pieces together firmly. 

After the glue has hardened, scrape off the 
surplus, and plane up the two broad surfaces 
smooth and level. Square up the edges and 




Fig. 28. Framing End of Drawing Board. 

ends. The ends must be absolutely straight and 
square, as the head of the T-square will usually 
be placed against them. 

Next fasten the cleats near the ends of what 
is to become the under side of the board. The 
construction shown in Fig. 27 is probably not 
the best, but it will be found difficult enough. 
Those who can do so are advised to put the 
cleats on the ends of the board, instead of under- 
neath. This can be done by matching the cleats 
to the ends of the board. Use a matching plane 
to put tongues on the ends of the board, and 
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also, after changing the bit, to put the corre- 
sponding grooves in the cleats. Fig. 28 shows 
this joint. 

If the board is to be of the approximate size 
of the one just described, the ten-inch boards 
should be cut so as to square to five-eighths by 
eighteen by twenty and three-fourths inches. 
This allows three-eighths of an inch for the 
length of each tongue. 

The cleats should be cut roughly a little 
longer than eighteen inches, so as to allow for 
cutting off after they have been fastened in 
place. 

Glue the tongues, put on the cleats, and 
clamp the whole together. Sometimes a screw 
is placed through the cleat at its middle, and 
then into the board. 

There are several advantages in this con- 
struction over the first described. The cleats 
are less in the way. When the cleats are screwed 
across the grain of the wood, the shrinkage of 
a board as wide as this might cause it to crack 
or open at the glue joint. Or the swelling of 
the board might cause its surface to become 
curved. With the second type of fastening, the 
board may move in the grooves of the cleats 
without hindrance, unless too much glue has 
been used. 

Allowance for the "give and take" of a 
board which has cleats fastened to it, is often 
made by making the screw-holes larger than is 
necessary for the screw itself. Roundhead 
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screws with washers are then used, the washers 
covering the holes. 

The T-square (Pig. 29) should be made of 
a harder wood than that of which the drawing 
board was made. Pear wood makes a service- 
able instrument. Any wood that will not mar 
readily nor warp easily, will do. 

Sometimes several kinds of wood are glued 
together so that the warping of one may be 
counteracted by that of the other. Again, T- 
squares often have their edges made of some 
transparent substance such as celluloid, so that 
the markings on the paper can be seen through 
them. The advantage is obvious. The one- 
piece T-square, however, will answer all neces- 
sary purposes. 

For the head, square up a piece of stock to 
three-eighths by two by eight inches. The 
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Fig. 29. Details of T-Square. 



outer corners are to be rounded, using a one- 
half-inch radius. The inside edge, or the edge 
which is to rest against the board, must be per- 
fectly straight and square. 

The blade of the T-square should be squared 
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up to one-eighth by two by twenty-four and one- 
half inches. The edges, especially the upper 
edge, should be perfectly straight and square. 
Fasten the blade to the head, using five small 
screws as shown in Pig. 29. Use the steel square 
to get the edges of the blade at right angles to 
the inside edge of the beam. A one-quarter- 
inch hole in the blade near the end will form 
a convenient place by which to hang the instru- 
ment upon a nail when it is not in use. 

A FOLDING PORCH CHAIR 

A folding porch chair such as is shown in 
the photograph Plate 7 (A), may easily be 
made, and is well worth the effort. The con- 
struction is so simple that any home craftsman 
ought to be able to make it with but little 
trouble. 

Almost any kind of wood will answer. If 
the chair is to be made of an open-grained wood, 
such as oak or chestnut, the parts should be 
filled with a paste filler, shellaced one coat and 
waxed or varnished just before assembling the 
parts. If of a close-grained wood, such as white- 
wood, maple, etc., the parts may be treated as 
for the open-grained wood, except that the filler 
is not necessary. A liquid filler may be used if 
convenient. If the natural color of the wood is 
not desired, the wood may first be stained, the 
filler being colored somewhat darker than the 
stain. 
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Two different thicknesses of wood are re- 
quired for the flat pieces, seven-eighths and 
five-eighths of an inch. The rods will require 
still another thickness, one inch. Since none of 
the pieces are over two inches in width, it 
is quite likely that material enough may be 
found in the scrap-pile. Every carpenter shop 
has a corner or place where are placed for pos- 
sible future use the long strips often left after 
ripping. 

For the uprights (Fig. 30, upper part), 
square up in the usual way two pieces seven- 
eighths by two by forty-nine and one-half inches. 
Bevel the ends on sides and edges to one-quarter 
of an inch each. 

Measure from what is to become the top end 
of one of them one and one-quarter inches, and 
make a light pencil mark. Make the marks on 
one of the edges. Again measure from the same 
end eighteen and one-half inches, and mark. 

From the other end, measure one and one- 
half inches. From this same end, measure four- 
teen and one-half inches, and mark. 

Place the two pieces side by side, the edges 
up, and even the ends with the try-square. Hold 
them firmly in this position, and square light 
pencil lines across the two pieces at the marks 
laid off on the edge of one of them. Take the 
pieces apart, and square these lines across one 
face of each piece. Next set the gauge to one- 
half the width of the piece, and mark across 
each pencil line. Be careful not to gauge beyond 
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what will be covered later by the bit when the 
holes are bored. 

Bore the holes nearest the ends with a one- 
inch bit, the cross-lines of pencil and gauge in- 
dicating the points at which to set the spur of 
the bit. The two remaining cross-lines are to 
be bored with a one-quarter-inch bit. 

In boring such as this, where care must be 
taken to keep both edges of the holes clean and 
sharp, the holes should each be bored until the 
spur shows; the bit should then be withdrawn, 
and the rest of the boring be done from the 
other side. 

For the seat supports (Fig. 30, lower part), 
square up two pieces to seven-eighths by two by 
forty-four and one-half inches. Bevel the ends 
to one-quarter of an inch. 

From one end of one of the pieces, measure 
one and one-quarter inches, and place a light 
pencil mark. From this same end, measure 
seven and one-half inches; from this last point, 
measure three and three-quarters inches; from 
this point, three and three-quarters; from this 
last point, lay off the same dimension again. 
From the other end of the piece, measure one 
and one-half inches. From the same end, meas- 
ure twelve inches. 

Even the ends of the two pieces, and square 
light pencil lines across the two edges at the 
marks just laid off, as was done with the first 
two pieces made. Square these lines across one 
face of each piece. 
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Gauge for the middle of the piece across the 
lines measured one and one-quarter inches from 
one end, and one and one-half and twelve inches 
from the other. 

Bore the end lines with the one-inch bit, the 
other one with the one-quarter-inch bit. 

The other holes, or rather half-holes, are 
made by placing the two pieces edge to edge 
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Fig. 31. Back Supports and Arms of Folding Chair. 

in the vise, and placing the spur of the bit in 
the crack. The one-inch bit is used. As it will 
be impossible to finish the boring of these blocks 
from the second side, the parts remaining must 
be cut out with the knife after the pieces have 
been separated. 

For the part which supports the back (Pig. 
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31, upper part), there will be needed two pieces 
squared to seven-eighths by two by twenty-two 
inches. The ends are to be beveled one-quarter 
of an inch. 

There will be a one-inch hole centered at one 
and one-quarter inches from one end; a one- 
quarter-inch hole at one and one-quarter inches 
from the other end; also a one-quarter-inch hole 
measured seven and five-eighths inches from the 
same end. The pieces should be paired, the 
lines squared across, and the middles gauged as 
with the other pairs previously described. 

The arms (Fig. 31, lower part), should be 
squared to seven-eighths by two by eighteen and 
one-half inches. One end only of each piece is 
beveled to one-quarter of an inch. 

On the unbeveled end is to be cut a slope run- 
ning from the middle of the end, or one inch 
from either edge, back to a point measured from 
this same end three inches along an edge. 
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Fig. 32. Ann Support and Hand Best. 

Two holes are needed in each of these pieces. 
Pair them, and lay off in the usual way for holes 
of one-quarter-inch diameter, one inch from the 
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beveled ends. Gauge for the middle as usual 
The other holes would best be laid off and bored 
after the parts are assembled, as this will permit 
adjusting the parts as desired. 

The two pieces which support the arms 
(Fig. 32, left) are to be squared to five-eighths 
by two inches by ten and one-fourth inches. 

Cut the corners, not bevel, one-half an inch 
each way; that is, measure from the corner along 
the edge and down the end. 

Pair the two pieces, and lay off for holes 
three-quarters of an inch from each end and 
in the middle. It will probably be better to lay 
off and bore these holes before the corners are 
cut off. They are to be one-quarter inch in 
diameter. 

In laying off all these pairs, do not make the 
mistake of squaring the lines across the two 
pieces with the edges together and the broad 
surfaces up; but place the broad surfaces to- 
gether and the edges up, carrying these lines 
across the broad surfaces afterwards. Do this 
even though the lines are not needed on the 
edges. The gain in accuracy will repay the 
extra labor. 

The hand-rests (Fig. 32, right) are to be 
made of five-eighths-inch stock, and should be 
two inches in width by eleven and one-half 
inches long. The corners should be cut as in 
the previous pair to one-half an inch each way 
along the edge and end. 

Five one-inch dowel rods are needed. 
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It is possible to get these in one long piece if 
you happen to live near a mill, and then all you 
need do is to saw off the desired lengths. How- 
ever, if they cannot be obtained easily, you can 
make your own. The pieces may be sawed to 
the approximate length first, or two or more 
may be got out in single pieces. 

Two rods, each eighteen and one-quarter 
inches long; two rods, each twenty and one- 
quarter inches; and one rod, twenty-two and 
one-quarter inches, give the exact lengths. It 
will be well to cut each piece several inches 
longer, so that the ends which are imperfectly 
formed may be cut off. 

Rip out and square up pieces to full one-inch 
width and thickness. By "full inch" is meant 
enough over the inch to allow sandpapering 
without getting below the inch. 

On one end of one piece, draw pencil lines 
connecting corner with opposite corner; that is, 
draw the diagonals. Now set a pencil gauge 
so that the distance shall be the same as one- 
half of the diagonal. Gauge from each edge 
each way, making two lines on each surface. 
Plane each of the four corners down to the 
gauge lines. This gives an eight-sided solid. 
A stroke or two of the plane on each of 
the eight edges will leave the solid so that it 
can easily be sandpapered to a cylinder. 

Fig. 33 shows the relation of the parts when 
assembled. The shortest pair of rods connect 
the pieces which support the seat; the next in 
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length connect the pieces which support the 
back; the longest rod is for the pieces by which 
the back is adjusted. 

These rods should fit tight, and may be fast- 
ened in addition with a small sctew or nail from 
the under or back side. 

rv, 



Fig. 33. 
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Relation of Assembled Parts of Folding Chair. 



The hand-rests should be nailed to the arms 
with small nails or brads, before the arms are 
bolted. The photograph, Plate 7 (A), shows 
the relative positions. 

The bolts should be of a size to fit snugly. 
Four of them must be of a length to accommor 
date two seven-eighths-inch pieces of wood, a 
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washer on each side, and at least one between 
the pieces; also, of course, the nut. 

Two of them must be of a length to accom- 
modate one seven-eighths-inch and one five- 
eighths-inch piece and three washers. 

The other two bolts must take on two seven- 
eighths-inch pieces, one five-eighths-inch piece, 
and four washers, two of the washers being 
placed between the pieces of wood. 

The canvas should be tacked to the rods in 
such a way that the tacks will be concealed. 
This can easily be done, because of the fullness 
given it. The ends should be folded back so as 
to give strength to the parts through which the 
tacks enter. 

Common carpet tacks of small or medium 
size will do. They should be placed every few 
inches. The photograph shows how the canvas 
should be hung. 

While the size of the chair may be varied, 
it will be necessary to keep the proportions if 
the parts are to fold properly. 

A PORCH SWING 

Sooner or later the thoughts of most ama- 
teur woodworkers turn to porch furniture. 
Plate 7 (B) shows a design for a porch swing. 
It can be made of hardwood and finished so as 
to show the natural grain of the wood; or it 
may be made of soft wood, such as pine, and 
given two or three coats of some appropriately 
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colored paint. Hardwood will look prettier; but 
soft wood makes a lighter swing and therefore 
one more easily handled at the opening and 
close of the season. 

If possible, get the stock mill-planed and 
sanded on four surfaces. It costs but little 
more. Stock could, of course, be got from the 
rough, if necessary. There will be needed nine 
linear feet of stock, surfaced on four sides to 
one and three-quarters by one and three-quar- 
ters inches for the posts. For the lower frame 
or base, there will be needed two pieces sur- 
faced on four sides (S-4-S) to one and three- 
quarters by three and three-quarters, with a 
length of ten feet. Out of each may be got a 
side and an end. 

The lower rail will require a piece one and 
one-eighth by three inches, with a length of ten 
feet six inches. The upper rail requires the 
same length and thickness with a width of four 
and one-half inches. The slats are five-eighths 
by three and three-quarters, and there will be 
needed about sixteen linear feet. 

In the swing shown in the photograph, the 
bottom was made solid of one-half-inch stock. 
There will be needed for this about thirteen 
square feet. It need not be matched. 

Begin by making the lower part, the base 
of the frame. Saw off — and square their ends 
with the plane — two pieces eighty-four and 
one-half inches long (Fig. 34). Bevel the ends 
about one-eighth inch or more as desired. For 
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the end pieces, saw off and square two pieces 
to a length of twenty-two and one-half inches. 
Since the weight of the swing comes upon 
the two long pieces, the short pieces need not 
be framed into them. To do so would be to 
weaken the long pieces unnecessarily. Two one- 
half -inch dowels properly placed and glued in 
each end will serve to hold the parts together. 
If made of soft wood, even these may be dis- 
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Fig. 35. Laying Out Long Pieces for Porch Swing. 

pensed with, several spikes being used instead. 
Their heads can be puttied up before the swing 
is painted. Care must be taken to spike low 
enough to keep clear of the mortises for the 
posts. 

To lay off the two long pieces (Fig. 35), 
measure from the middle in each direction 
thirty-six and three-fourths inches; square knife 
lines across the top edges at these points. Prom 
these lines, measure toward the ends three-quar- 
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ters of an inch, and mark the second end of the 
mortises. The gauge settings will be one-half 
and one and one-quarter inches respectively. 
These mortises are for the tenons on the lower 
end of the posts to rest in, and are to be cut one 
inch deep. 

There should be rabbeted from these four 
pieces, recesses the full length of the two short 
pieces, one-half inch on the edge by one-half 
inch down the faces, the inside surfaces. The 
two long pieces have the same sized rabbets, but 
these rabbets are to be but seventy-three and 
one-half inches long (Fig. 34). It will be neces- 
sary to gauge and use the chisel to cut these 
rabbets at their ends. 






Fig. 36. Detail of Post for Porch Swing. 

The posts (Fig. 36) should have one end of 
each sawed square. From these squared ends, 
measure one inch, then three and three-eighths, 
two and one-quarter, twelve, three and three- 
quarters, two and one-eighth inches. This last 
point gives the location of the lower edge of 
the slopes which are to be made on the tops. 
But one post needs to be measured; the rest are 
to be marked by placing them alongside this 
one, evening their ends, and squaring lines 
across all at once. A sharp pencil should be 
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used for this. The lines are to be carried across 
two sides of the two back posts. The shoulder 
lines are to be carried entirely around. On the 
front posts, the mortises enter from one side 
only of each. It is a good plan to set the posts 
up in the positions they are to have with refer- 
ence to one another, and indicate in some way 
the approximate location of the mortises. The 
face sides should be made to turn in. The set- 
tings of the gauge for the five-eighths-inch mor- 
tises are nine-sixteenths and one and three- 
sixteenths respectively. These mortises are to 
be cut fully one inch deep. 

The tops of the posts are to slope thirty 
degrees, or any other angle that may be desired. 

The tenon at the lower end of the post is to 
be three-quarters of an inch square, and is ob- 
tained by gauging one-half inch from each of 
the faces, then one and one-quarter — saw it out 
with the tenon saw. 

The back rails should be laid off together. 
The length of the long rails, including the 
tenons, is to be seventy-four and one-half inches. 
The ends should be sawed square. Measure 
from the middle towards either end thirty-six 
and one-fourth inches to locate the shoulders of 
the tenons, or place them alongside the base. 
The ends of the mortises for the slats are to be 
laid off as follows: To either side of the mid- 
dle of the length of the rail, lay off and mark 
lines across the joint-edges as follows: one and 
one-half inches, then measure from this, alter- 
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nately, first, four and five-eighths, then three 
inches, out to the shoulders. These measure- 
ments allow for a three-eighths-inch shoulder 
on each edge of the tenons of the slats, making 
the openings between the slats three and seven- 
eighths inches. 

The four end rails should be laid off before 
any of the tenons of the long rails are laid off. 
Their entire length is to be twenty-four and 
one-half inches. The distance between shoul- 
ders is to be twenty-two and one-half inches. 
They are one and one-eighth inches thick. 
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Fig. 37. Bails for Porch Swing. 



The ends of the mortises of the slats are 
located thus : Measure to either side of the mid- 
dle of the length one and one-half inches; then 
from this, measure first three and three-eighths 
inches, then three inches; this allows three slats 
to each of the ends. The photograph shows a 
fewer number of slats in both ends and back 
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Fig. 88. Bails for Porch Swing. 

than are here specified. If fewer are desired, 
the proper spacings can be readily figured. 

The sides of these mortises are obtained by 
gauging first to one-quarter, then to seven- 
eighths, gauging from the working faces, the 
inside faces. 

The thickness of the tenons for these pieces 
is obtained with the same settings and should 
be made at the same time the sides of the mor- 
tises are being marked. 

For the wider rails the width of tenon is 
obtained by setting first to three-eighths, then 
to four and one-eighth inches (Fig. 37). For 
the narrower lower rails, the settings are three- 
eighths, then two and five-eighths inches (Fig. 
38). These mortises are to be cut one-half an 
inch deep. 

It will be necessary to miter the ends of 
these rails slightly; the amount can be deter- 
mined by a trial fit. 

The slats are shouldered on the two edges 
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only, gauging first three-eighths of an inch, 
then three and three-eighths inches. The dis- 
tance between the shoulders is to be eleven and 
one-quarter inches, and the tenons are one-half 
an inch long (Fig 39). 
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Fig. 39. Slats for Porch Swing. 
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Before assembling the parts, they should be 
sandpapered clean and smooth. The slats in 
the back may be glued, placed, and clamped, 
after which the slats, rails, and posts of the 
ends may be put together. While the glue is 
hardening on these, the base may be assembled, 
being doweled or nailed as suggested above. 
The bottom of one-half-inch boards is to be 
fitted to the rabbets and nailed fast. 

With the setting of the glue, the back may 
be glued to the ends, and the posts to the base. 

Since porch swings are exposed to all kinds 
of weather, it might be well to reinforce the 
glue joints by pinning the tenons in the mor- 
tises. Three-eighths-inch dowel pins placed 
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through tho mortises and tenons will insure the 
swings standing the most severe usage. 

Tho photograph (Plate 7, B) illustrates 
quite well tho manner of fastening the support- 
ing ohains* Tho staples extend entirely through 
tho haso rails, and have nuts on the under side. 

•IT OF 8UMMER POBCH FTTBNITUBE 

Porvh furniture should be light of weight 
ho (lint U oan ho moved in and out of doors as 
ocouaion requiivs. As far as possible, the or- 
dinal') glue joint oonstruction should be 
a\oldod, »o that* should sudden rains be blown 
upon it % no groat damage will be done through 
umumal n\\ oiling and subsequent shrinkage. 
Of ooiirHo it in possible to go to extremes in 
thin tonptvt and build pieces so rough and 
nigged that thoy aiv suggestive of the barn or 
faolnr> rather than tho house. The accom- 
panying designs (Plates S and 9), show a fair 
proportioning of tho two types of fastenings. 

TIioho pioooa have seats of wood, with slats 
interspneed for ventilation and properly shaped 
for oomfort. 

Whatever finish is used, a waterproof final 
mat should ho applied. Plain red oak is an ap- 
propriate wood and may suitably be finished 
with a dark Flemish stain and filler, followed 
by a dull finish. 
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For the arm-chair (Plate 8, B), order the 

following: 

No. Thick Widb long 
Puccmd In. In. In. 

Front verticals 2 % 3*4 27y 2 S-4-S 

Back verticals 2 % ^ 34y 2 S-4-S 

Bases 2 % 4% 26y 2 S-4-S 

Side rails 2 % 3% 24y 2 S-4-S 

Front rail 1 % 3% 2iy 2 S-4-S 

Back rail 1 y 8 3% 19y 2 S-4-S 

Back rails 2 % 5 19y 2 S-2-S 

Back rail 1 % 7% 19y 2 S-2-S 

Arms 2 y 8 5^4 25 S-2-S 

Braces under arms. . . 2 y 8 2^ 7 S-4-S 

Seat 7 3^ 234 20y 2 S-4-S 

Cleats 2 % 7/ 8 21 S-4-S 

There will also be needed sixteen carriage 
bolts, with nuts and washers 14 u^h by 2 inches, 
and four machine bolts ^4 by 3 inches. 

Begin work on the verticals. Since the front 
verticals can have their top ends cut to the 
proper slant after the parts are assembled, begin 
the measurements for length from the bottom, 
and leave the top ends until ready to fit the 
arms. The rear verticals are to be shaped as 
indicated in the drawing (Fig. 40). The lowetf 
ends of both front and rear verticals are sloped 
slightly to make them harmonize with the 
curves of the bases. 

Next prepare the bases. These shapes are 
rather unusual, and it may be well to make 
paper patterns or templets of thin wood to be 
used in laying them out. 

The side rails are plain, except the front 
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ends, which are rounded. These are to be % by 
3% by 24 inches. With the 14-inch bit, bore 
the holes for the bolts which are to fasten the 
sides together. Bolt together the two sides of 
the chair. 

Slope the arms as shown in the drawing, and 
fasten them in place after having cut the tops 
of the front verticals to shape. To get this 
slope, hold the arm at the proper angle and 
alongside the verticals, at the proper height, 
and mark under the arm upon the vertical with 
a pencil or knife. Dowels and glue are to be 
used to fasten the arms to the verticals. The 
position of the chair arm is somewhat out of the 
ordinary, the idea being to give the arm of the 
occupant an easy position away from the body. 

It should be noted that the front end of the 
arm of the chair is not cut at a right angle to 
the inside edge of the chair, as are most chair 
arms, but is cut at an angle such as will bring 
the front edge parallel to the front of the chair. 

Shape the braces, and fasten them in place 
under the arms, using dowels and glue. 

Now prepare the rails for front and back. 
The front rail is to be 3% inches wide at the 
ends, the lower edge being curved at such a 
radius as to give 3 inches at the middle of the 
piece. The corresponding rear rail is similarly 
shaped. Its length, however, is only 18y 2 inches 
between the posts, while that of the front is 
20^ inches. This difference in length will 
necessitate cutting either the sides of the mor- 
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re** or of the tenons of the front and back rails 
at a slight angle: abo the shoulders of the 
Tynans. 

The tciKias 10 itt- nsvd on those and the rest 
of the back r:ui> ^r-. wLu are known as "stub" 
wnons. Sincr tin :lic£ness of the pieces into 
which th*y eirrrr is oi^y "^ of an inch, these 
iraons can be only abom s$ inch long. 

Out liie tenons and morrises; then shape the 
edgvs of the back rails- These rails are curved 
on the ed;rcs oruv — thev are not curved the flat 
way as are most chairs The radius for each 
is 2o inches. The tenons might have been cut 
after the curves were shaped. However, by 
laying out the curves, then cutting the tenons 
before the curves, no confusion as to the proper 
location of the tenons need arise. 

The front and back rails to which the seat 
is to be fastened, are to be secured to the ver- 
ticals by means of draw-bolts, the 3-inch ma- 
chine bolts being used for this purpose. The 
boring for the nuts that are to enter the rails 
will, of course, be done on the inner surfaces of 
the rails. The rest of the tenons, as well as the 
ones to be draw-bolted, are to be thoroughly 
glued and clamped. 

It will be noted that the top edges of the 
front and back rails are to be beveled so that 
the scat slats shall fit them properly; also the 
top edges of the cleats. 

These slats are shaped by steaming the 
wood, then clamping them to forms previously 
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worked to the desired shape, as shown in the 
drawing. 

Fix up a steam box as follows: Nail four 
pieces of boards together so as to make a steam- 
tight box of a size sufficient to take in the slats 
to be shaped. Close one end of the box, boring 
a hole in it large enough to take in the end of 
a piece of iron pipe or a garden hose. Put the 
pieces in this box; connect the box to some 
steam-producing vessel — a teakettle would do — 
using a piece of hose, and stuff rags in the open 
end of the box. Allow the pieces to remain until 
they are thoroughly saturated with moisture 
and are pliable, then take them out and clamp 
them to the forms. Allow them to remain on 
the forms until the wood has dried out enough 
to hold the form of the model. 

Thoroughly scrape and sandpaper all the 
parts preparatory to applying the finish. The 
bottom pieces are made fast to the cleats, and 
these in turn fastened to the front and back 
rails. The sides of the chair are assembled first; 
then the back and front rails are glued up; and 
finally the seat is put on. 

The settee which is shown in Plate 9 is so 
similar to the arm-chair in the manner of its 
construction that no additional drawing is 
needed for it. The ends of the settee are exactly 
like those of the chair. The length of the front 
rail is 41 inches, measuring from the inside of 
one post to the inside of the other. The back 
rail is 39 inches long from inside to inside. 
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Fourteen slats will be needed for the bottom. 
The back horizontals and the cleats to which 
the seat is to be fastened must be made cor- 
respondingly longer. The curvature of these 
back rails is of the same radius as for the chair 
for the same length of horizontal. The inter- 
vening part of the horizontals is straight, as 
will be seen in the picture (.Plate 9). 
mix am ftr b*im 

XvV TKXttE WlM Loxo 

Itsra Is. Is. Is. 

Ftout vernal* 2 ~$ 3*4 27% S-4-S 

Haok vortioals 2 '* 4*4 34% S-4-S 

IU»<* 2 -$ 4* 4 26% S-4-S 

Sid* mil* 2 * s 3*4 24% S-4-S 

Front rail 1 V 3*4 42 S-4-S 

Hack mil 1 ** 3* 4 40 S-4-S 

lUok rail* 2 * 4 5 40 S-2-S 

Mack rail 1 * 4 7% 40 S-2-S 

Arm* 2 ?$ 5*4 25 S-2-S 

Hracoa umU-r arms . . . 2 ~$ 2% 7 S-4-S 

Seat 14 » 4 2*4 2OV2 S-4-S 

Hoata 2 ?$ 7^ 42 S-4-S 

Bolts as for the arm-chair will be needed. 

The construction of the side chair (Plate 
8, A) is along the same lines as the arm-chair 
and settee just described- The proportions are 
different, and the seat is put on differently (see 
Fig. 41). The radius of the seat slats is 24 
inches. They are fastened to the chair rails by 
means of small-headed nails. These heads are 
set below the surface of the wood slightly, and 
the holes are to be filled with a putty colored 
to match the finish. 
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No rocking chair has been described in this 
set of porch furniture. The manner in which 
either the arm or side chair can be made into 
a rocker is very evident, the making of rockers 
and their substitution for the present bases ac- 
complishing this result. The bolts which fasten 
the bases to the verticals make it possible to 
change from one kind to another quickly. 

MUL B1H for Side Chair 

No. Trick, Wide, Loxg, 
Pisces L.v L*. Ix. 

Front verticals 2 % 3 14 S4-S 

Back verticals 2 } 8 6 33 S-2-S 

Bases 2 % 4U 21 Vi &-2-S 

Side rails 2 T 8 2% 16 S-4-S 

Front rail 1 % 2 17 S-4-S 

Back rail 1 ?g 2 15 S-4-S 

Back rails 2 *4 5 15 S-2-S 

Back nul 1 % 6 15 S-2-S 

Seat 5 % 3 20 S-4-S 

The bolts needed are the same as for the 
other chair. 

A PIANO BENCH 

A favorite piece of woodwork with most ama- 
teur craftsmen is the piano bench. Not that they 
desire it for their own use, necessarily; but there 
seems to be a demand on the part of the ones 
at home, which the ambitious amateur seeks to 
meet. 

At first thought, it seems an easy thing to 
design such a piece of furniture. It must needs 
be of a certain height, length, and width; and, 
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if these conditions were all, it would be a prob- 
lem easily solved. 

A piano bench should be simple in its con- 
struction, yet it must not be so simple that one 




Fig. 42. Detail of Piano Bench Shown in Plate 10(A). 

might mistake it for the wash-bench. A sug- 
gestion of a wash-bench in a music room or a 
parlor would hardly be agreeable. The piano 
bench must be so well constructed and finished 
that it may "hold its own" with the piano which 
it is to serve. 

The design shown in Plate 10 (A), a work- 
ing drawing of which is given in Fig. 42, is 
extremely simple in its construction; yet the 
keyed tenon, together with the unusual lapping 
of the sides on the top, instead of the top over 
the sides, is interesting enough to keep one from 
thinking of wash-benches. This bench is made 
of heavy oak, and finished so that the beauty 
of the grain shows to the best advantage. The 
structural lines are simple, and the general ap- 
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such that solidity with great strength 



The dimensions here given may be varied to 
suit the individual though the proportions will 
be found quite satisfactory if no change is made. 

Secure, if possible, a plank of oak, mill- 
dmsed to one and one-eighth inches, having a 
width of fully fourteen inches and a length of 
six feet- 

If a plank of the required width cannot be 
ota&iued. then the width must be got by dowel- 
ing two pieces together. A description of how 
thts can be done will be found in the section 
telling how to make a mission table. 

Jnhw this plank into three pieces — one, so 
that it can be squared up with a length of 
twenty-six inches; and two pieces, each with a 
length of twenty-one inches. 

With the smoothing plane and steel scraper, 
smooth the broad surfaces. Square each piece 
in the usual way — one to fourteen inches by 
twenty -six inches, the others to fourteen inches 
bv twentv-oue inches each. 

For the cross-tie. secure a piece of seven- 
eight hs-inch oak. and. after smoothing the sur- 
faces, squaw it to four by thirty-two inches. 

For the keys* surface a piece of three-quar- 
ter* inch oak. Plane one edge square to the 
working face, and straight; and make it about 
*u inches long by one and one-quarter inches 
wide 

IVepare the top of the bench by carefully 
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squaring it to fourteen inches by twenty-six 
inches. Set the pencil gauge to three-eighths 
of an inch; and mark upon what is to become 
the top surface, keeping the gauge-block against 
the edges only. Also gauge on the edges, keep- 
ing the gauge-block against the top surface. 
With the plane and scraper, round these two 
corners to the gauge-lines. 

The design for the lower ends of the legs, as 
shown in Fig. 42, is simple, of pleasing form, 
and is especially well suited for this particular 




place; it allows the mortise for the keyed 
tenon to be brought near the bottom of the leg. 
It is made by means of the dividers and the 
thirty- and forty-five-degree triangles. A good 
way would be to make a templet, or pattern, 
of stiff paper. Draw a straight line fourteen 
inches long to represent the bottom of the leg, 
Fig. 43. Mark points upon this line three and 
one-half inches from each end, and draw lines 
through these points at thirty degrees to the 
base. Measure two inches from the base line 
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along each of these lines; and through the points 
thus located, draw lines at forty-five degrees to 
the horizontal base line. Mark the middle of 
the base line, seven inches from either end; and 
with the dividers set to three inches between 
the points, describe an arc of a circle to meet 
the lines last drawn. 






Fig. 44. Designs for Bottom of Stool Leg. 

Pig. 44 shows a variety of suggestions for 
designs. Most of them can be drawn by 
mechanical means. Those that cannot are to be 
made by drawing one-half of the design free- 
hand, and, after folding the paper along a center 
line, tracing the first half of the design upon 
the second half of the paper; or by cutting the 
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two parts at once while in the folded condition. 
Cut the curves, after they have been laid out 
upon the wood, with the turning saw, and finish 
with the rasp and scraper. 
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Fig. 45. Detail of Cross-Tie for Piano Bench. 

The cross-tie has a through tenon at each 
end. From one end, measure three inches, and 
mark; from this mark, measure twenty-six 
inches. There should remain three inches from 
this last mark to the end of the piece. 

Square sharp knife lines around the piece 
at these marks, keeping the beam of the try- 
square against the working face and joint-edge 
in so doing. 

Set the gauge to one inch, and gauge from 
the joint-edge upon the two faces, as far back 
from the ends as the knife lines, Fig. 45. 
Again, set the gauge to three inches, and, keep- 
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ing the gauge-block against the same edge, 
gauge as before. 

Rip carefully along these gauge-lines, and 
crosscut along the knife lines to meet them. 
Chamfer the ends of the tenons about one- 
eighth of an inch, using the plane. 

To lay out the mortises which are to receive 
the keys, measure out from each of the shoul- 
ders one and one-sixteenth inches on the upper 
and under surfaces, and mark; then, from these 
marks, measure seven-eighths of an inch on the 
upper surface, but three-quarters of an inch on 
the under surface. Square sharp pencil lines 
across at these points. 

Set the gauge to five-eighths of an inch, and 
gauge between these pencil lines on the two 
surfaces and at each end. Next set the gauge 
to one and three-eighths inches, and gauge as 
before, gauging from the same edge (the joint- 
edge). 

Another way — and probably a better way, 
should the tenon not be accurately cut — would 
be to lay out these mortises before the shoulders 
of the tenon are cut off. 

Chisel carefully to these lines, working from 
each surface alternately. Only one surface of 
the mortise slopes with reference to the surface 
of the piece. 

The keys may be laid out next. Square one 
end of the piece of stock which was prepared 
for them, so that it shall be at right angles to 
the joint-edge and working face. 
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Measure from this end two and one-half 
inches; saw the piece off, and plane the end 
square. Measure again from the end of the 
piece thirteen-sixteenths of an inch, and square 
a sharp pencil line across. From the line last 
drawn, measure seven-eighths of an inch, and 
square another line across. 

On one of the cross-lines just drawn, 
measure out from the joint-edge seven-eighths 
of an inch, and place a point; on the other, 
measure three-fourths of an inch. Draw a 
straight line through these points the length of 
the key. 

Saw close to the line, and plane smooth. 
The corner at the top of the key is cut at an 
angle of forty-five degrees. 

In putting the parts together, fasten one of 
the legs to the top, using lag screws or carriage 
screws, and washers. Prepare the pieces by 
boring holes one-quarter of an inch in diameter 
through the legs. 

Locate them, as shown in Fig. 42, on a line 
parallel to the top of the leg and fifteen-six- 
teenths of an inch from it. Measure one inch 
from the edges for the holes nearest the edge, 
and place the others so as to make the interven- 
ing spaces equal. 

Bore the holes in the ends of the top to cor- 
respond, using a three-sixteenths-inch bit. Bore 
two inches deep. 

The lag screws for these holes should be 
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one-quarter of an inch in diameter and three 
inches long. 

Place the tenon of the cross-tie in the leg, 
and put in the key. Now put the second leg 
on in the same way as the first. 

Fig. 46 shows a second way of fastening the 
top to the legs. A closed gain three-eighths of 




Fig. 46. One Method of Fastening Bench Top to Legs. 

an inch deep and one and one-eighth inches 
wide, is chiseled in the leg. The opening lacks 
one inch of extending out to the edges. 

It will be necessary, if this construction is 
used, to keep the top lower on the legs — about 
one inch from the top; otherwise, there would 
be danger of the gains splitting out. 
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Cut the top according to the dimensions 
given for the gain. It should be twenty-six and 
three-fourths inches long, instead of the original 
twenty-six inches. 

In fitting the parts together, plane off the 
under side of the top should it require planing, 

A finish should be selected that will harmo- 
nize with the piano. It need not be the same 
necessarily* 

Another very satisfactory piano bench is 
illustrated in Plate 10 (B). In it the legs are 
set at a slight angle, and the top extends out 
over them. The construction of this bench is 
simple, and can easily be worked out along the 
lines of the other. 

A MISSION CHAIR 

A mission chair of ample proportions is 
illustrated in Plate 11 (A). It is not a difficult 
piece of furniture to construct. Any craftsman 
who has had some experience in making the 
mortise and tenon will find this chair well 
within his ability. The chair, a photograph of 
which is shown, was made by a boy of fourteen, 
and was a piece of furniture that any one might 
be proud to own. The cushion was purchased 
at an upholsterer % and is of art leather of a 
color to match the rich brown Flemish finish 
of the wood. 

The four legs are of the same length, and 
may all be got from a plank mill-planed to one 
and three-quarters inches* A piece five and 



132 



HOME SHOP WORK 



one-half feet long, six and one-half inches wide, 
will answer. 

The rails are all of seven-eighths-inch mill- 
planed stock. One board six inches wide by ten 
feet long, also one board five inches wide by 
seven feet long, should be procured. If the lum- 
ber is to be purchased at a yard, it will be better 
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Fig. 47. Froifttand Side Views of Mission Chair Shown in 
Plate 11(A). 



to call for two ten-foot pieces of six-inch, as 
the order will be more easily and just as cheaply 
filled. 

For slats (Fig. 47), three-eighths-inch stock 
should be used. A piece that will dress to two 
inches in width, with a length of fourteen feet, 
will be necessary. 

For the pieces to which the slats may be 
fastened, get a piece of five-eighths-inch stock 
four inches wide by five feet long. 

Square up the four legs in the usual manner. 
If the plank is not warped badly, set the smooth- 
ing plane blade very shallow, and smooth the 
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two broad surfaces before ripping out any of the 
legs. The rest of the operation will then consist 
of straightening one edge and squaring it to the 
working face, gauging, and ripping. This 
should be repeated until the required number 
is obtained, after which the rough edges may be 
planed to the gauge-lines. If the plank is badly 
warped, it will be necessary to level each work- 
ing face separately. 

Plane a very slight bevel on what is to be 
the lower ends of the legs, and one of an eighth 
of an inch on the top ends. The bevel on the 
lower ends will prevent the slivering of the 
wood. The one at the top is to take off the 
sharp corners. Square up two rails to five and 
three-quarters inches by thirty inches, smooth- 
ing the broad surface to a thickness of seven- 
eighths of an inch; and two rails to the same 
width, with a length of twenty-three and three- 
quarters inches, smoothing the surfaces as on 
the previous rails. Square up one rail to four 
and one-half inches by thirty inches, smoothing 
the surface for a thickness of seven-eighths of 
an inch; also two rails to the same width and 
thickness, with a length of twenty-three and 
three-quarters inches. 

Square two pieces of five-eighths-inch stock 
to a width of three and three-quarters inches. 
Smooth the broad surfaces, and square one end. 
As these pieces will need to be fitted in place 
after the frame has been put together, the re- 
maining ends need not be squared at this time. 
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The length should be slightly over twenty-six 
inches; a quarter of an inch will give sufficient 
saw hold. 
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Fig. 48. Detail of Legs for Mission Chair. 



The slats should be smoothed and squared to 
a width of two inches. One end of each should 
be squared, the remaining ends being accurately 
cut when they are fitted in place. The length 
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of these slats, seven in number, should be 
slightly over twenty-three and one-quarter 
inches. 

Now lay out the mortises which are to be 
cut in the legs (Fig* 48). Place the legs side by 
side, with the inner edges up, and even the ends 
by means of the square. Begin at the lower end 
of one of them, and mark with the knife a point 
at eight inches. From this point, measure four 
and one-quarter inches; from the last point, 
fourteen inches; next, three inches. There 
should remain two and three-quarters inches 
from the last point to the end of the leg. At 
each of these points, square lines across the four 
legs. If a pencil is used, it should be sharpened 
so as to make a fine, sharp line, 

Next, stand the legs upright in the positions 
they are to occupy relative one to another, and 
mark with the pencil in some way to approxi- 
mate the locations of the holes. Keep the marks 
just made on the inside of the legs. Remember 
that one rail — hence its mortises — must be 
omitted at the top. The mortise A, Fig. 48, is 
on two legs only. 

Having marked the mortise locations, square 
lines across the broad faces at these places, to 
correspond with those drawn across the edges, 
Square across both faces of each piece. To lo- 
cate the sides of the mortises which are on the 
broad surfaces, set the gauge to one inch, and 
gauge them with the gauge-block against what 
is to be the outside edge of each. As these mor- 
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tises are to extend entirely through the leg, they 
are to be laid off on both sides, Fig. 48 shows 
between what lines the gauging is to be done. 
Make all the marks on all the legs that can be 
made with this setting of the gauge ; then reset 
it to one and one-half inches, and gauge with 
the block against the edges as before* 

For the side of the mortises which are to be 
made on the edges of the legs, set the gauge 
first to five-eighths of an inch, and mark, keep- 
surfaces. Reset to one and one-eighth inches, 
ing the gauge-block against the outer broad 
and, with the block against the same surfaces, 
repeat* Cut these mortises with a one-half -inch 
chisel Cut the mortises in the edges first. 

Fig. 49 gives the layout of the tenons. At A 
are shown the tenons for the front and back 
lower rails. Stand the rails on the edge, and 
even the ends. Measure from one end two 
inches, and square a sharp knife Hue across the 
two upturned edges. From this line, measure 
twenty-six inches, and repeat. There should 
remain two inches from this line to the remain- 
ing end of the piece. Square knife lines around 
each end of each piece, to correspond with these 
lines. 

Next set the gauge to three-quarters of an 
inch, and, with the gauge-block against the 
joint-edge, gauge on the ends and on the sides 
as far as the cross knife-marks. Now set the 
gauge to five inches. Keep the gauge-block 
against the joint-edge, and gauge as was just 
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done. With the gauge set to one-half an inch, 
and the block held against what is to become 
the outside surface, gauge across the ends and 
down the edges far enough to meet the knife 
lines. 

The tenons for the top back rail are laid off 
similarly (B, Fig. 49), except that in the second 
step of gauging the gauge is set to three and 
three-quarters inches, instead of five inches. 

The tenons for the lower side rails are shown 
at C, Fig. 49. The layout is similar to that at 
A, the difference being in the length of tenon. 
At C the tenon is one and three-eighths inches, 
instead of two inches as at A. Again, the dis- 
tance between the shoulders of the tenons for 
these rails is but twenty-one inches, instead of 
twenty-six inches, as at A. 

Fig 49 (D) shows the tenon for the upper 
side rails. The length of tenon is the same as 
at C. The distance between the shoulders is the 
same, twenty-one inches. The gauge in the 
second step is set to three and three-quarters 
inches, however, instead of five inches. 

The manner of cutting the mortises has al- 
ready been described and need not be repeated. 
It is suggested that a one-half-inch chisel be 
used, that the chisel may be of the same width 
as that of the mortise. The tenons are best cut 
with the tenon saw, and nothing but the most 
careful cutting to a neat knife-mark will look 
well or fit well when the parts are assembled. 

Put the sides of the chair in the clamps first, 
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using only the best glue. Allow these to stand 
over night; then put in the other three rails. 
Measure the diagonals — that is, from one leg 
to another across the center of the framework 
— and see that they are equal. Put in a spread- 
stick diagonally, if necessary, to hold the frame 
in proper position. 

After the clamps have been removed, fit the 
five-eighths-inch pieces so that they will just 
go between the legs, and fasten them to the 
front and back rails (Fig. 47) by means of 
screws. The top edges should be about one inch 
below the top edges of the rails, and parallel to 
them. 

The slats of three-eighths-inch stock may 
next be fitted between the front and back rails. 
They are to be spaced two inches apart, the first 
and last being pushed tightly against the legs. 

Small nails should be used to fasten them to 
the pieces just screwed to the front and back 
rails. 

Nothing works up into mission furniture 
better than plain sawed red or white oak. Many 
stains are on the market for producing mission 
effects upon oak. The extremely dark, almost 
black, effects have held sway for a compara- 
tively long time, and are quite common at 
present. There is a tendency, however, to break 
away from the somber colors, and rich browns 
are much in evidence. 

Directions for filling and finishing the wood 
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will be found upon the cans containing the 
finishes, and should be carefully followed. 

SETTLE OF MISSION DESIGN 

In every furniture store can be found many 
pieces of what is known as "Mission" furniture, 
so called because it resembles the furniture 
found in the old Spanish missions. 

Mission furniture has much to commend it. 
Its simplicity of line, honesty of construction, 
and quaintness of finish make it deservedly pop- 
ular with those who have become tired of the 
highly ornamented pieces so common a few 
years ago. 

There are extremes in everything, and, while 
one would hardly be wise to furnish his house 
entirely in this heavy style, yet a few odd pieces 
will help the looks of any room; or a whole room 
might appropriately be furnished in this style. 

The settle shown in Plate 11 (B) and de- 
tailed in working drawings in Fig. 50, was made 
by a home craftsman. The leather cushion was 
bought at a store, but might have been home- 
made. It is laced together with thongs. The 
color of the cushion is a dark brown, while the 
lacings are a light or orange yellow. These 
cushions can be obtained in almost any color to 
suit the finish of the wood. 

This particular settle was finished by apply- 
ing a coat of brown Flemish water stain, 
slightly diluted with water. After the stain had 
dried, the wood was sandpapered lightly with 
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fine sandpaper, and a coat of dark brown filler 
put oil Three coats of floor wax gave the finish 
desired. 

Oak was used because of its beautiful grain; 
chestnut would have done as welL 

The four legs are to be squared up to two 
and one-half inches in width and thickness by 
thirtv-two inches in length. Too much care 
cannot be taken in getting the sides square one 
with another, as any inaccuracy will cause 
trouble when the frame is put together. 

Select the joint-edge and working face of 
every leg so that when the XX marks are placed 
outward with reference to the framework, the 
best surfaces shall face forward and outward. 
The same precaution should be taken in mark- 
ing the faces of the rails. 

The upper ends of the posts are beveled 
about three-sixteenths of an inch on every side, 
at an angle of forty-five degrees. 

To lay off the mortises, place the legs side 
by side on the bench, with the back sides of the 
forward legs and the forward sides of the back 
legs up. Even the top ends by using the try- 
square along one of the sides and across the 
ends. 

Measure from the top on one of the legs two 
and one-half inches; and square a light, sharp 
pencil line across the four legs at this point. 
Again, measure three and one-half inches from 
this line, and square a line across. Measure 
from the line last drawn thirteen and one-half 



HOME SHOP WORK 



143 



inches, and mark; then four and three-fourths 
inches. There should remain between the line 
last drawn and the end of the leg seven and 
three-quarter inches. These marks should be 
on the sides of the legs which have no XX 
marks on them, provided you intend to have the 
marks outward when in place. 
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Fig, 51. Detail of Legs— Mission Settle. 



With the try-square, continue these lines on 
every leg on the sides which are not marked 
XX. Do not, however, mark the top two marks 
of the forward legs, as no rail goes across, and 
the marks would but add confusion. 

Set the gauge to five-eighths of an inch, and, 
placing the gauge against the XX sides (Fig. 
51), gauge lines between the top two lines and 
also the bottom two lines, or on the three and 
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one-half and four and three-quarter-inch spaces. 
Set the gauge to one and one-quarter inches, 
and gauge the same spaces from the same sides. 
No gauge marks should appear on the XX sides. 

There are several ways in which to cut the 
mortises. Some carpenters use a chisel just the 
width of the mortise. A cut is made in the 
middle of the mortise as deep as possible, yet 
allowing the chisel to be worked loose easily. 
Another cut is then made near this one, a V- 
shaped wedge being taken out. Alternate these 
cuts until the full depth is obtained; then set the 
chisel vertical, with flat surface next the uncut 
part, and take a cut full depth. This is con- 
tinued to the end of the mortise, the wood being 
pried out as the cutting proceeds. The chisel is 
reversed, and the cutting is done from the middle 
to the other end of the mortise. 

The chisel should be sunk the full depth of 
the mortise as soon as possible — in this case one 
and three-eighths inches. In making the last 
cut, or the cuts near the end of the mortise, care 
should be taken not to mar the sharp edges of 
the mortise by prying on them. The worker 
should stand so as to look along the mortise; 
only in this way can he sight the chisel plumb 
and get the sides perpendicular. 

Another way to cut the mortise — and a 
better one where the mortises are of consider- 
able size — is to bore a series of holes as close 
together as possible, using a bit of a diameter 
almost equal to the width of the mortise. They 
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should be bored the full depth of the mortise. 
This can be told by fastening a stop to the bit, 
or measuring the distance from the wood to the 
brace, subtracting the required depth from 
the distance measured from lip, or cutting 
edge, of the bit to the brace, will give the dis- 
tance wanted. 
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Fig. 52. Detail of Bails— Mission Settle. 



The sides, then the ends, are cut with the 
chisel, care being taken to stand so as to sight 
the chisel plumb. 

The rails should be got from seven-eighths- 
inch stock. Square up two pieces five and 
three-quarter inches wide by forty-four and 
one-half inches long; two pieces five and three- 
quarter inches wide by twenty-three and one- 
half inches long; one piece four and one-half 
inches wide by forty-four and one-half inches 
long; two pieces four and one-half inches wide 
by twenty-three and one-half inches long. On 
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the ends of these rails, the tenons (Fig. 52) are 
to be cut. 

To lay off the tenons on the five and three- 
quarter-inch rails (Fig. 52, left), measure back 
from one end one and one-quarter inches, and 
square a knife line entirely around the rail. Be 
sure to keep the beam of the try-square against 
the joint-edge and working face only, in doing 
this. Set the gauge to one-eighth of an inch, and, 
keeping the gauge-block against the working 
face, gauge on the two edges as far back as the 
knife lines, also on the end of the rail. Next, 
set the gauge to three-quarters of an inch, and 
gauge from the same face and on the same edges 
and end. Set the gauge to one-half an inch, and 
gauge from the joint-edge on the sides of the 
rail and on the ends. Now set the gauge to five 
and one-quarter inches, and gauge from the 
same edge and on the same sides and end as 
were just used. This lays out a tenon five- 
eighths of an inch thick by four and three- 
quarter inches wide, by one and one-quarer 
inches long. 

The tenons on the rails whose width is four 
and one-half inches (Fig. 52, right), are sim- 
ilarly laid out, the gauge being set at four 
inches, however, in marking the width of the 
tenon, instead of five and one-fourth inches. 

Measure from the shoulder of the tenon laid 
out forty-two inches, to locate the shoulder of 
the tenon on the other end of the long pieces, 
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and twenty-one inches on the short pieces. Lay 
off the tenons as was done on the first end, work- 
ing from the shoulders instead of the end of 
the rail. Place the rail upright in the vise; and 
with the back-saw rip carefully to the gauge 
marks. Next crosscut to the knife lines, On 
account of the small amount of stock to be taken 
off the broad surface, a chisel will answer better 
than the saw. With the chisel, bevel the end of 
the tenon about one-eighth of an inch, to insure 
its starting into the mortise easily. 

It will be necessary to fit every tenon into 
its mortise; and, to avoid confusion, every tenon 
should be given a number, and the correspond- 
ing number placed on the mortise, When num- 
bering, set the legs in position relative to one 
another, and lay the rails in their corresponding 
places. The rails should have the XX marks up 
and out. 

Sandpaper, after having planed and scraped, 
the legs and rails. Then put together one end 
of the settle. Glue the tenon with warm glue, 
if it can be obtained, just before inserting it in 
the mortise. Cabinet-maker's clamps should be 
used to draw the framework together, blocks of 
wood being placed between the clamps and the 
settle to distribute the pressure more evenly, 
See that the shoulders of the tenons fit up on all 
sides, and that the rail is square with, or makes 
a right angle with, the leg. Put the other end of 
the settle together in like manner. 
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After allowing the glue time to set, pot the 
long rails in place. With a stick, measure one 
of the diagonals of the frame, the distance from 
one of the front legs to the back leg on the other 
end of the settle; then measure the other 
diagonal, and move the frame until the two 
diagonals are equal This squares up the frame. 

Unless you have good joints and good glue, 
it will be advisable to pin the tenons by boring 
two three-eighths-inch holes, each one inch 
from a line squared around from the end of the 
mortise, and five-eighths of an inch back from 
the surface which contains the mortise. Bore 
to a depth sufficient to pass well through the 
tenon (Fig. 51). Insert three-eighths-inch 
dowel pins in these holes, and cut them off flush 
with the surface. This ought to be done before 
the clamps are removed. 

Pit a piece seven-eighths of an inch thick by 
four and three-quarter inches wide inside of the 
front rail, flush with the bottom of it. Fasten it 
to the rail with screws. In like manner, fit and 
fasten one to the rear lower rail. To these 
pieces, fasten with nails eleven slats two inches 
wide by one-half an inch thick (Fig. 50). 

Place casters under the legs. 

The design illustrated in Plate 11 (B) was 
purposely made simple in its construction, 
therefore severe. It can easily be modified by 
those who are good workers. Plate 12 shows 
one style carried out, using slats in the back and 
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sides mortised into the top rail. This makes 
a very valuable piece of handicraft furniture. 

PIERCED ORNAMENTATION 

The two pieces of furniture illustrated in 
Plates 12 A and 12 B and detailed in Figs. 52 A 
and 52 B, are a little different from most of those 
heretofore described, in that they possess pierced 
ornamentation. This kind of decoration is very 
effective when properly designed and appropri- 
ately used. There is ever a danger that it may 
develop into mere meaningless " scroll work" 
such as we used to find, and do occasionally find 
even to-day, upon our factory productions — mere 
ornamentation having no integral part in the 
design of the piece of furniture, and oftentimes 
with nothing to commend it in the way of good 
lines or individual attractiveness. This same 
extreme we have all observed in the meaningless 
filligree work which covered the porches and 
gables of the houses of some fifteen years ago. 

However, if such a style of ornamentation is 
simple and appropriate, it will frequently serve 
a good purpose in lightening the effect of a piece 
of furniture which otherwise might appear 
heavy, clumsy, and uninteresting. 

To make the tabouret, the following pieces 
are needed. Secure a well-seasoned white oak, 
quarter-sawed, and have the pieces mill-planed 
and smoothly sandpapered upon the two broad 
surfaces. 
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M1U Bill for Tabouret 




Thick Widi 


Lokq 


Top, 1 piece... % In. 16 In. 


16 In. 


Shelf, 1 piece.. % " 12 " 


14 " 


Legs, 3 pieces.. % " 6^4 " 


18 '•' 


Cleats, 3 pieces. % " %" 


2V 2 " 



With the sweep-arc lay out the circular top. 
A moulding plane will be needed to shape the 
edge as shown. If such a plane is not to be had, 
the edge may be finished rounding with the 
spokeshave or plane, or it may be left square to 
the surface. 

The shelf is rather odd in shape, but is not 
difficult to lay out. As easy a way to do this as 
any is to joint one of the edges of the board 
straight and square; measure off in the middle 
of this edge seven and three-quarters inches. 
From the extremities of this line, using the bevel 
set to 60 degrees, lay two lines as shown in 
Pig. 52 A. Measure up these lines from the 
edge of the board five and three-eighths inches 
each. Through these points, lay off lines at 60 
degrees again, but reversed in their direction. 
Along these, measure seven and three-quarters 
inches, and draw the last line. The edges to 
which the legs are secured are to be shaped ac- 
cording to the plan. Make a full-sized scale 
drawing, and set the bevel from these lines. 

To get the angle of 60 degrees on the bevel, 
square a line across a board at right angles to a 
straight edge. Measure along the edge from 
this line two units, and, placing the beam of the 
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bevel against the edge, adjust the blade until 
there are four units on the blade, the first and 
last of which rest upon the line and the edge of 
the board respectively. 
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Fig. 62A. Detail of Tabouret Snown in Plata ISA. 



The legs, as shown, are narrower at the top 
than at the bottom. Make and use a joint-edge 
until the two ends have been properly squared, 
then lay out and cut the slopes of the sides. For 
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the curve at the bottom, use about a two-inch 
radius, but drop its center one-half an inch below 
the lower end of the leg so that the curve may 
not show as a complete half -circle. 

The decoration shown in the photograph will 
require a pattern. Draw one-half freehand, full 
size, on a piece of paper; fold over, placing a 
piece of double-surfaced carbon paper between 
the parts; and complete the design. Transfer 
this to the wood, and bore and saw out the 
shapes. 

The cleats are to be shaped so as to fit the 
angle made by the sloping legs and the top* 
Plane a little off the corner which is not adjacent 
to top or leg* 

It wiU be found convenient to stain and fill 
the parts before they are put together. 

Common screws are used for making the fast- 
enings. In the cleats, holes are bored and coun- 
tersunk, two in each leg and two up into the 
top in each cleat For the lower part, holes are 
bored large enough to receive the entire head of 
the screw to a depth of one-quarter of an inch. 
Round plugs are glued and inserted in these 
holes after the screws are placed, These plugs 
project slightly and have their ends slightly 
rounded. 

The settee shown in Plate 12 B is of the maxi- 
mum length, but may, of course, be made shorter 
if desired. As in the tabouret, use well-seasoned 
quarter-sawed white oak. Some of the pieces 
!will be specified for mill-planing on two sides, 
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but most of them should be got planed and 
sanded on four surfaces. Where the edges are 
to be shaped, as in the arms, nothing is gained 
by having the edges planed. 

Mmsm foriittM 

Thick Wim Loot 

Back horizontal, 1 piece. 1J In. 4 In. 76 In. S-4-S 

1 44 .1$ 4A 2 • 76 

Back and Front, 2 pieces. 1J " 3$ •* 76 

" " 2 4i . | *' 2 •• 76 

End horizontal, 4 " . } " 3| 4 23 

Anna, 2 pieces 1| * 4 4| 4 27 4 S-2-S 

Back slats, 18 pieces.. . . . A " 1} " 12 i( S-4-S 

44 4i 3 44 A " * " 12 

End slats, 2 pieces A" 4 " 19 

Bottom slats, 18 pieces... | " 2} " 23 

Posts, 2 pieces 2J 4< 2± " 25 

44 2 <4 2J 44 2\ 44 36J 

Gut the four posts to the required length, and 
chamfer the tops and bottoms one-quarter inch 
each. Lay out and cut the tenons on the hori- 
zontals, the rails, which enter the posts. It will 
be best to shoulder these tenons on all four sides. 

Cut the mortises in the posts. Note that the 
back of the settee is inclined by placing the top 
mortise at the rear of the post and the lower 
mortise at the front. The drawing shows the 
positions of the other rails relative to the posts 
to which they are attached. Forethought and 
care will be needed in placing these mortises or 
the parts will not go together property in making 
the assembly. 
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The slats should not be shouldered into the 
rails, but mortises should be cut large enough to 
take in the whole end. It would be almost im- 
possible, even for the most experienced work- 
men, to shoulder so many slats and be sure that 
all of them would fit up properly. 

The arrows of the back and end slats have 
holes one and one-eighth inches in diameter ; tfie 
slot of the shaft is one-eighth of an inch wide. 
On the end arrows, the hole is placed four and 
one-half inches from the lower end of the slat, 
while the point of the barb is two and one-half 
inches from the top. The barb is three and one- 
half inches long, and two inches broad at its 
widest part. In the arrows of the back slats, 
the hole is one and one-half inches from the 
lower end of the slat; and the point of the barb 
is one and one-quarter inches from the top end. 
The barb is of the same width as that of the end, 
but is slightly shorter. 

Glue up the ends of the settee first. While 
these are drying, put the slats of the back in 
their rails. 

The arms are fastened to the front posts by 
means of dowels and glue, and to the rear posts 
by means of common screws, the heads of which 
are to be sunk below the surface and covered 
with round-head dowels. The screws that 
fasten the end slats to the seat rails are similarly 
covered. 

The front rail is grooved on its inner surface 
three-quarters of an inch wide, one-half an inch 
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deep, and one inch from the top edge of the raiL 
The haek rail is snnHarfy grooved, except tint 
tike groove is placed two inches from the top 
edge. This is to give the seat a slight slope 
backward. Ghie and brads are used to hold 
these in place. 

Carefully sand every part before applying 
any finish. There is always a temptation to 
slight this part of the operation on the part of 
amateurs. Xo other part of the work shows up 
to so great advantage as this. 

Cushions such as the one shown can be pur- 
chased in colors to match the finish of the wood. 
This one is of Spanish roan skin, of a soft brown 
color to match the mission stain. The wood is 
stained, filled, and waxed. 

A MORRIS CHAIR 

A Morris chair, nowadays, is almost a house- 
hold necessity. It needs to be used but a little 
while to make itself appreciated. 

The chair in Fig. 53 and in Plate 13 is of 
substantial construction, and has been found 
an excellent place for work as well as rest. The 
broad arms form a convenient place upon which 
to place writing materials. A drawing or sew- 
ing board of the usual size will reach from arm 
to arm, thus placing the work directly in front 
of the worker. In a second of time the hinged 
back may be lowered, and the chair becomes an 
ideal place in which to recline. 

It is taken for granted that a home craftsman 
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with skill enough to make this chair has had 
considerable experience in handling tools. 

Square up four legs so that they will measure 
three inches, by three inches, by twenty-five 
inches. Be careful to get the working face out 
of wind and straight. Use the wipding-sticks 
and the straight-edge freely. 

Next lay off the mortises for the rails, and 
the tenons which come on the top of the legs. 
Place the legs side by side, and even the top 
ends by means of the square placed against the 
ends and along the side of one of them. Measure 
from the top ends one inch, and square a sharp 
line across the four legs. Again, measure from 
this line a distance of eleven inches, and square 
a line across as before, for the tops of the mor- 
tises. From this line, measure four and one-half 
inches. A line squared across at this point will 
locate the bottom, or the lower ends, of the 
mortises. There should remain eight and one- 
half inches to the lower end of the legs. With 
the try-square held against the working face and 
joint-edge, carry these lines around the pieces. 

Before marking the sides of the mortises and 
tenons, set the pieces upright and in the posi- 
tions they are to occupy relative to one another, 
taking pains to place the best surfaces where 
they will show most; and indicate the ap- 
proximate locations of the mortises. 

The front and back rails extend entirely 
through the legs. The side rails do not enter at 
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alL The mortises, therefore, are on the side 
surfaces only of the legs. 

Set the gauge first at one and one-sixteenth 
inches, and gauge all mortises. Then set one 
and fifteen-sis teen ths inches, and gauge again, 
keeping the gauge-block against the same 
surfaces as before. 

For the tenons at the tops of the legs, set the 
gauge first to one-half an inch, and gauge on 
each of the four surfaces, also the ends. Set to 
two and one-half inches, and repeat. Do not 
make the mistake of gauging a surface from one 
side, or edge, then from the other. The gauge 
must be reset, and the gauging on any one sur- 
face done from the same edge- 
To cut the tenons, place the leg upright in 
the vise, and, with the tenon saw, rip along the 
gauge-lines. Keep the saw cut, or kerf, entirely 
upon the waste wood, but against the line. 
Next, place the piece on its side, and crosscut 
around the four sides to form the shoulders. 
Nothing less than the best will do, and the 
shoulders must be squared to the sides of the 
legs with accuracy. 

Bevel the ends of the tenons about one- 
sixteenth of an inch. 

The slope on the bottoms of the legs is not 
to be put on until the chair has been put 
together. 

Square up two pieces — one for the front rail, 
and one for the back rail — to seven-eighths, by 
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five and one-half, by twenty-eight and one-half 
inches. 

Place them side by side, with the edges up; 
even the ends, and square lines across the edges 
three and three-quarters inches from each end. 
Carry each of these lines across the faces and 
onto the other edge. Gauge the tenons by set- 
ting the gauge first to one-half an inch, then to 
five inches. Rip carefully to the gauge-lines, 
and crosscut to meet these lines. These tenons, 
it will be observed, have shoulders on the edges 
only. 

With the pencil gauge, gauge and bevel the 
ends of the tenons to one-quarter of an inch. 
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Fig. 54. Arm Piece for MorriB Chair. 

For the side rails (Fig. 55, upper part), 
square up two pieces seven-eighths, by five and 
one-half, by twenty-one inches. Also square up 
two pieces to be fastened to the ones just de- 
scribed, seven-eighths, by four and one-half, by 
twenty-three and one-eighth inches. 

The vertical side bars are six in number, to 
be squared up to three-quarters, by three, by ten 
and one-half inches. 

The two pieces for the arms (Fig. 54) are 
seven-eighths, by six, by forty inches. The fore- 
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part has the outer corner cut off, a three-inch 
radius being used. The back part is ripped to a 
gauge-line three inches from the inside edge, to 
a distance of seven and one-half inches from the 
end. The three corners are cut, an inch and 
a-half radius being used. 

The gains into which the stick which sup- 
ports the back enters are laid off by measuring 
from the end one and three-quarter inches; from 
this, mark three-quarters of an inch, then one 
and one-quarter, three-quarters, one and one- 
quarter, and finally three-quarters of an inch. 
Set the gauge to five-eighths of an inch, and 
gauge, from the inside edge, the spaces between 
the lines three-quarters of an inch apart. Saw 
and chisel, keeping the saw kerf on the wood 
which is to be removed. 

The mortises in the arms are to receive the 
tenons cut on the tops of the legs. Square lines 
across from the inside edge at points measured 
from the fore part three and one-half inches, 
from this point two inches, then twenty-two, and, 
finally, two inches. The gauging is done from 
the inside edge, the gauge being set to five- 
eighths of an inch, then to two and five-eighths 
inches. Lay off both upper and under sides of 
the arm. 

These mortises can best be cut by boring a 
series of holes pretty close to the lines, then 
chiseling from each side half-way through. 

For the back, square two pieces to one and 
three-eighths, by three, by thirty inches. Bevel 
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the top ends one-quarter of an inch. Place the 
two pieces on edge, and even the ends. Very 
carefully mark off, with knife point and try- 
square, lines at the following points, beginning 
at the lower ends: Four inches, three inches, 
four inches, three inches, four inches, three 
inches, four inches, three inches. There should 
remain two inches. Carry these lines across the 
face- and onto the other edge. Set the gauge to 
five-eighths of an inch, and, gauging from the 
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Fig. 55. Side Bails and Back Support for Morris Chair. 



face, mark between the lines which are three 
inches apart. Gauge both edges of each piece. 
These gains are to be sawed and chiseled so as to 
receive the cross-bars, of which there are four. 

The cross-bars are three-quarters, by three, 
by nineteen and one-half inches, beveled on the 
ends one-quarter of an inch. 

The stick which supports the back (Fig. 55, 
lower part) should be three-quarters, by one and 
one-half, by twenty-four inches. The gauge is 
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set to seven-eighths of an inch, and the ends 
gauged to line squared around at a distance of 
one inch from each end, the block being held 
against what is to become the under side of the 
stock- Saw as indicated in Fig, 55, lower part* 

The brackets which support the arms (Fig, 
53) are made by squaring up a piece two inches, 
by two and three-quarter inches, by five inches, 
and ripping this diagonally. The roughness 
made by the saw is planed off. 

All parts should be well scraped and sand- 
papered, preparatory to putting together. If 
mill-planed stock is used, the mill marks must 
be planed off before sandpapering. 

Begin by placing the front rail in place; then 
the back rail. Pin the tenons to the mortises by 
using three- eighths-inch dowels, as shown in Fig. 
53. Use clamps to hold the legs up snug to the 
shoulders while boring. If desired, the dowels 
need not show on the front. Bore from the rear, 
not quite through the legs. 

Fasten the side rails together as shown in 
Fig, 55, upper part; then fasten them to the legs 
as shown in the same figure. The place at which 
to fasten them to the legs may be determined by 
using one of the three upright side bars as a 
measure, measuring down from the shoulder of 
the tenon which is on the top of each leg. 

Mark and dowel, as shown in Fig. 53, for the 
uprights. A three-eighths-inch dowel may be 
used. Great care will be required in laying off 
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the dowel-holes, for, if they are not just right, 
trouble will be experienced in clamping the side 
together. 

Place the arm in place, and clamp the side 
together after having glued and placed the 
uprights in position. 

The arms are to be fastened to the legs by 
three-eighths-inch dowels, the holes being bored 
from the inner edge of the arm through the tenon 
(Fig. 53). 

Place the brackets which support the arms. 
They may be nailed, and the heads set and put- 
tied; or they may be blind-doweled and glued. 

The framework of the back is put together 
by means of screws. Bore, and countersink from 
the back side, two screws placed diagonally be- 
ing sufficient for each joint. Place the cross- 
pieces so that there shall be twelve inches from 
inside to inside of the supports. 

Fasten the back to the main frame of the 
chair, as shown in Fig. 53, by means of common 
iron strap-hinges. 

The seat may be made by placing slats from 
side to side, the ends of which shall rest on the 
ledge made by the side rails. A better way 
would be to upholster the seat, putting in 
springs. 

The bottoms of the legs are to be cut on an 
angle. Measure up one inch on each of the rear 
legs, and lay a straight-edge so as to connect 
this point with the bottom of the front leg. 
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This gives the slope. Square across each leg, 
and connect on the other side, and saw. 

Place casters under the legs, and the chair is 
ready for the finish. 

A satisfactory effect may be obtained by 
using one of the mission oak stains now so com- 
mon on the market, following the directions of 
the manufacturers. 

Cushions suitable can be bought ready-made, 
either in leather or cloth, and of a size to fit. 



SIMPLE MORRIS CHAIR DESIGN 

The Morris chair shown in Plate 14 and in 
Fig. 56 is somewhat easier to make than the one 
just described. It is just as roomy, however, 
and of just as thorough construction. 

In a piece of furniture of this size, it is just 
aa well to buy the stock mill-planed to the right 
thicknesses. Well-seasoned white oak, plain- 
sawed, makes the best chair. 

The pieces required are indicated in the ac- 
companying mill bill: 4 pieces 2y 2 inches, by 
2 1 /* inches by 25 inches; 4 pieces % °f an i^h, 
by & l /2 inches by 23% inches ; 2 pieces % of an 
inch, by 3 inches by 21 inches; 2 pieces % of an 
inch, by 5y 2 inches by 40 inches; 4 pieces % of 
an inch, by V/n inches by 17 inches; 1 piece % 
of an inch, by 1% inches by 22 inches; 2 pieces 
iy 8 of an inch, by 2 inches by 28 inches; 2 pieces 
of 1-inch dowel rod 21% inches long; 5 pieces 
% of an inch, by 2 inches by 22% inches. 
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Mill Bill for Morris Chair 

No. Pmcm Thick, Widi, Long, 

In. In. In. 

4 2^ 2% 25 

4 % 5% 23% 

2 % 3 21 

2 % 5V2 40 

4 % 1% « 

1 % 1% 22 

2 iy 8 2 28 

2 (dowel rod) 1 1 21% 

5 % 2 22% 

All pieces S-4-S. 

The figures given in the mill bill are for the 
finished pieces; and, in ordering, allowance 
must be made for sawing and planing. 

The cheapest way to order stock is to order 
as few pieces as possible, doing your own cut- 
ting up. In this case, one might order one board 
mill-planed on two sides to a thickness of seven- 
eighths of an inch, with a width of ten inches 
and a length of eleven or twelve feet. Out of 
this board, all of the seven-eights-inch pieces 
may be cut by properly laying them out. 

For the posts, a piece mill-planed to a thick- 
ness and width of two and one-half inches, with 
a length of eight feet and six inches may be 
ordered. 

In the same way, the other pieces may be 
combined in single pieces of the same thickness 
by consulting Fig. 56. 

The four rails may be made first. Square 
four pieces of the seven-eighths-inch stock to a 
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width of five and one-half inches and a length 
of twenty-three and three-fourth* inches. The 
broad surfaces, if they are mill-planed, and the 
lumber if well-seasoned, need not be planed, 
except what is necessary to rid them of the mill 

Place these four pieces side by side, with 
the ends made even one with another by hold- 
ing the beam of the try-square against the face 
of one of them and the blade across the ends. 
From one end, Kg. 57, measure one and three- 
eighths inches, and mark with a knife point. 
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Pig. 57. Detail of Baila for Morris Chair Shown in Plate 14. 

Prom this point, measure twenty-one inches, 
and mark. There should remain one and three- 
eighths inches. Still holding the four pieces 
together, square knife lines across their edges 
with the beam of the try-square against one of 
the surfaces. Now separate the pieces, and 
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square knife lines entirely around each end to 
correspond with the ones made on the edges. 
Keep the beam of the try-square against either 
the working face or the joint-edge. These lines 
mark the shoulders of the tenons. 

Set the gauge to one-quarter of an inch, and, 
keeping the block against the working faces, 
gauge upon the ends and on the edges as far as 
the shoulder marks. Mark the eight ends in 
this way; then set the gauge to five-eighths of 
an inch, and mark as was just done, keeping the 
block against the working face* 

Next set the gauge to three-quarters of an 
inch, and gauge on ends and surfaces, the gauge- 
block being held against the joint-edge. Again, 
set the gauge to four and three-quarters inches, 
and gauge from the joint-edge. This lays out 
tenons three-eighths by four by one and three- 
eighths inches. With the tenon saw, rip to the 
gauge-lines, and then crosscut to the knife lines, 
Only the most accurate cutting will give satis- 
factory results, so that it is the better part of 
wisdom to "make haste slowly.'* 

The ends of these tenons will need to be 
mitered, as shown in Fig. 57. 

While the seven-eighths-inch board is at 
hand, the cross-pieces for the back may be cut. 
Four pieces should be surfaced, planed to a 
width of one and one-half inches, and sawed to 
a length of seventeen inches. Place them side 
by side, and even the ends. From one end, Fig, 
58, measure one inch; from this point, measure 
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fifteen inches. There should remain one inch. 
Square knife lines across the edges of these 
points. Separate the pieces, and carry these 
lines entirely around the pieces. These tenons 
have but two shoulders, so that the gauging is 
done from the working face only. The gauge 
should be set to one-quarter of an inch, and the 
eight ends marked; then to five-eighths of an 
inch. 

The legs of the chair, Pig. 59, may be cut to 
length. Four pieces each twenty-five inches 
long are needed. If these pieces are mill-planed 
to the correct width and thickness, and have 
their surfaces square one with another, all that 
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Fig. 58. Croas-Pieces for Back of Morris Chair. 

remains is to remove the mill marks with smooth 
plane and scraper, and square one end of each 
piece properly. The other ends need not be 
squared now 7 , for they are to be cut to slope 
after the frame has been put together. 

Place the four pieces side by side, with the 
face marks upward; and even the squared ends 
in the usual way. Begin at the squared ends, 
and measure off consecutively, and square sharp 
pencil lines across at one inch, seven inches, four 
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and one-quarter inches, four inches, and then 
eight abd three-quarter inches. Separate the 
legs, and, with the knife and square, carry the 
lines which shall mark the shoulders of the tenon 
at the end of the legs entirely around the pieces. 
The other lines should be carried across the 
other face marked X X only, and a sharp pencil 
should be used. To determine upon which face 
the hole for the dowel is to be bored, it is wise 
to set up the legs in the positions they are to 
occupy relative one to another and mark their 
location in some way. The XX faces are to be 
turned in in doing this. 

The next step is the gauging. For the tenon, 
set the gauge to one-quarter of an inch, and 
gauge on ends and on the sides as far as the 
shoulder marks, gauging from the XX sides. 
After all have been gauged for this setting, reset 
to two and one-quarter inches, and repeat. 

For these mortises, set the gauge first to one 
and one-sixteenth inches, and gauge all the mor- 
tises from the X X sides; then reset to one and 
seven-sixteenths inches, and repeat. 

To locate the center of the holes for the rod, 
set the gauge to half the thickness of the leg, one 
and one-quarter inches, and gauge a line across 
the proper pencil lines. 

Rip the tenon; then crosscut the shoulders. 
Bore the holes in the legs with a one-inch bit, to 
a depth of three-eighths of an inch. Cut the 
mortises with a three-eighths-inch chisel, to a 
depth of one and seven-sixteenths inches. 
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Fig. 60 shows the maimer of laying out the 
arms. Square the two pieces of seven-eighths- 
inch stock to a width of five and one-half inches, 
and a length of forty inches. Beginning at one 
end, lay off consecutively points at three and 
one-quarter inches, two inches, twenty-one and 
one-half inches, two inches, four and one-half 
inches, seven-eighths of an inch, three and three- 
quarters inches, and seven-eighths of an inch. 
Very sharp pencil lines will do, and they should 
be carried no farther across the board than is 
necessary. Set the gauge for three-fourths of 
an inch, and gauge between the lines which are 
two inches apart; then set to two and three- 
fourths inches, and gauge between the same 
lines. Set the gauge to one-half an inch, and 
mark between the lines which are seven-eighths 
of an inch apart. These lines locate the two 
mortises for the ends of the posts, and the two 
gains for the stick which is to support the back. 

To save time, these two pieces for the arms 
should be placed on edge, the ends even, and the 
pencil lines squared across the two edges first. 
From these lines, the others are squared across 
the broad faces. 

The forward end of the arm has a two-inch 
curve on its outside edge. The cloves at the 
rear are laid off as follows: With the dividers 
set to one and one-quarter inches, set one prong 
on a line with the edge of the mortise (Fig. 60) 
and one and one-quarter inches from the outer 
edge. Strike a one-quarter-circle. With the 



174 HOME SHOP WOBK 

same radius, set the one prong at the same dis- 
tance from the edge, and one and one-quarter 
inches from the curve just drawn, and strike an- 
other quarter-circle. The dividers, of course, 
should be used in this measuring, instead of the 
rule. Gauge from the curve last drawn, or three 
inches from the inside edge — the joint-edge. A 
circle of one and one-quarter inch radius con- 
necting this gauge-line and the end of the arm, 
completes the layout. 

Bore the mortises, and chisel to the lines, 
testing by placing the tenons in them as soon as 
possible. Saw and chisel the gains, and cut the 
curves. Plane off the mill marks, and sand- 
paper the pieces. 

Unless there are plenty of clamps, it will be 
well to put together the body of the chair at 
this stage of the work. Fit the tenons, marking 
each of them and its corresponding mortise with 
the same letter or number. When all have been 
fitted, glue the tenons and put together the sides, 
using cabinet-maker's clamps. Test with try- 
square to see that the sides of the rails make 
right angles with the faces of the legs. A shift- 
ing of the blocks which are used to keep the 
clamps from marking the legs will usually cor- 
rect any errors. 

Instead of gluing the tenons on the legs, a 
wooden pin may be inserted through the edge of 
the arm, if desired. 

If dowel rods of the required diameter can- 
not be procured, they can easily be made. Rip 
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a piece of the one and one-eighth-inch stock, and 
square its four surfaces to a thickness and width 
of one inch full; set the gauge to one-half the 
diagonal drawn on the end of the piece, and 
gauge on all sides from every side. Plane the 
corners off the square prism, planing to these 
lines so as to make a regular octagonal prism. 
Then plane off these corners so as to make six- 
teen equal sides. The solid may now be reduce 1 
to a cylinder with scraper and sandpaper- 
When the glue has hardened, the other rails 
may be put in place. 

The back (Fig. 56) may next be made. The 
rails and their tenons have been described. For 
the stiles, square two pieces of one and one- 
eighth-inch stock to a width of two inches and a 
length of twent} r -eight inches. Bevel the top 
ends slightly. Place the pieces together with 
the joint-edges up; even the ends, and square 
sharp pencil lines across at the following con- 
secutive points, beginning at the bottom ends: 
Four, one and one-half, five and one-half, one 
and one-half, five and one-half, and one and one- 
half, five and one-half, then one and one-half 
inches. Set the gauge first to three-eighths of an 
inch, and mark between the lines one and 
one-half inches apart, on each piece ; then set to 
three-quarters of an inch, and repeat. Cut these 
mortises with the three-eighths-inch chisel, and 
number and fit the tenons in the usual way. In 
assembling use a clamp at each rail. 
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Square up two pieces of seven-eighths-inch 
stock to a width of three inches; fit them be- 
tween the legs, and fasten them with screws to 
the side rails so that their top edges shall be one 
and three-eighths inches below those of the rails. 
If the chair is to have springs, no more wood- 
work is necessary; but if not, square up five 
pieces of five-eighths-inch stock to a width of 
two inches, and fit them between the rails, fast- 
ening their ends with light nails to the pieces 
just screwed to the side rails (Fig. 56). 

The back is fastened with light iron strap- 
hinges. They may be fastened as shown in Pig. 
56, or one part may be fastened to the front of 
the stile, and the other to the back of the raiL 
A little experimenting will show the advantages 
and limitations. 

It is intended that the rear legs shall be 
shorter than the front ones. Turn the chair on 
its side, measure off one inch on the back legs, 
and, holding a long straight-edge across both 
front and back legs, mark the slope, Fig. 56. 
The try-square and bevel-square will be needed 
to get the line entirely around the legs. If the 
legs are not squared to the same length — and 
time is saved by not doing so— the measurements 
must be made from the rail down eight inches 
on the front leg and seven inches on the rear. 

Carefully clean off all surplus glue, for the 
stain and filler will not stick where glue covers 
the wood. 




TABOURET WITH PIERCED ORNAMENTATION, 
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HOME SHOP WORK 



1W 



The stick which supports the back (Pig. 61) 
is made by squaring a piece of seven-eighths- 
inch stock to a width of one and three-eighths 
inches, and a length of twenty-two inches. Lines 
are to be squared across one-half an inch from 
each end. The gauge should be set to seven- 
eighths of an inch, and lines marked from the 
ends as far as the pencil lines. A slight bevel 
on the ends will remove the sharpness of the 
exposed end, Fig. 61. 

A coat of brown Flemish water stain, diluted 
one-half with water, sanded lightly when dry, 
with a medium dark filler, and, when this has 
hardened, followed with a coat of thin shellac, 
makes a good finish. Wax may also be applied 
if desired. 
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Fig. 61. Stick Supporting Back of Morris Chair. 



Cushions may be purchased at almost any 
price one wishes to pay, in sizes to fit — from 
cheap cloth to expensive art leather. 
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LEATHER-UPHOLSTERED ARM-CHAIR 

The arm-chair illustrated in Plate 15 (A) 
and detailed in Pig. 62, is of very substantial 
design and construction. It is a companion 
piece to the mission rocker (Plate 15, B). 

We give all the important dimensions, so 
that the amateur as well as the experienced fur- 
niture designer may not be placed at a disad- 
vantage when he begins to work. Nothing is 
more exasperating and discouraging to a worker 
than to find that some important dimension has 
been omitted, so that he must hazard a guess as 
to what it ought to be. Experience has probably 
shown him that a variation of an inch, or often- 
times even a fraction of an inch, means a change 
in the appearance of a proportion for a design, 
generally for the worse, inasmuch as the original 
designer has usually given considerable study 
to his proportions. He would much prefer to 
have this uncertainty removed by seeing sure 
figures for the parts. We have aimed to accom- 
modate him. 

Order the pieces mill-planed and sand- 
papered on four surfaces to the sizes specified 
in the accompanying list. Plain-sawed red oak 
will finish nicely, and is very appropriate for a 
mission design and finish. Quarter-sawed white 
oak makes a rich appearance. 

In the accompanying stock bill for the chair, 
width and thickness are specified exact, except 
for rear posts ; but to the lengths, enough surplus 
has been added to allow for squaring the ends. 
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Mill BUI for Aim-Chair 

Front posts 2 pieces 

Back posts 1 piece 

Front horizontal 1 piece 

Front horizontal 1 piece 

Back horizontal 1 piece 

Back horizontal 1 piece 

Back horizontal 1 piece 

Back horizontal 1 piece 

Side horizontal 2 pieces 

Side horizontal 2 pieces 

Side horizontal 2 pieces 

Back slats 5 pieces 

Arms 2 pieces 

Braces 2 pieces 

Braces 4 pieces 

Begin work on the posts first. The front 
posts should have one end of each squared, 
after which they can be cut to exact length. It 
will be noticed that there is a tenon on the upper 
end of each, which is to extend slightly above 
the top surface of the arm, to which it is to be 
pinned from the inside with a %-inch wooden 
dowel. 

The rear posts, according to the stock bill, 
are specified the exact width. By exercising 
forethought, both may be got from the piece 
ordered. 

The tops and bottoms of these posts should 
have their edges slightly chamfered, to prevent 
their slivering. 

The shape of the arm is a little out of the 
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ordinary, but the drawing indicates quite clearly 
what it is to be. It is fastened to the rear post 
by means of dowels and glue, after the other 
parts have been put together. 

Next prepare the curved parts of the back. 
These parts are worked to size, after which they 
are placed in a box and thoroughly steamed. 

If nothing better is at hand, nail four boards 
together and close one end, leaving room for the 
end of a rubber hose to enter. Place the boards 
in the box, stuff rags in the other end, and con- 
nect the hose with the spout of a boiling 
teakettle. 

When the wood is pliable, take out the pieces, 
and clamp them to a curved form previously 
prepared, which shall have a surface curve of 
3 feet 6 inches radius. While these are "set- 
ting," go ahead with the laying-out of the mor- 
tises and tenons of posts and rails. If the rockers 
are to be shaped by steaming, the stock bill for 
that part should be lessened accordingly. 

Inasmuch as the width of the front exceeds 
that of the back by one inch, allowance must be 
made for " slant," either in the tenons of the 
side rails or in their mortises. 

It will also be noted that the top side rail is ^4 
inch shorter than bottom side rail, which means 
that the shoulders of the tenon entering the 
back post must be laid off with bevel and not 
try-square. 

Put the back and front together; and when 
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the glue on them has dried, put the side rails in 
place, and then the arms, 

The frame is stiffened by fastening with 
screws four braces to the inside of the seat, one 
at each post. 

The brackets under the arms are to be dow- 
eled and glued fast to posts and arms. 

The surplus glue should now be scraped off, 
and any irregularities scraped and sanded 
smooth. 

The chair is now ready for whatever finish 
is to be applied. 

The seat for this chair is made as follows: 
First stretch over and around the seat rails, and 
tack on their under side, a canvas. On this, 
cross-weave, and fasten underneath, upholster- 
er's webbing. On this, place a stuffing of hair 
or elastic felt, A piece of muslin draws this in 
place, and on top of the muslin conies the final 
covering of Spanish leather. 

Along the side of the rails and near the bot- 
tom a row of ornamental-headed nails will give 
an added touch of permanency, 

LEATHER UPHOLSTERED ROCKING 
CHAIR 

The rocking chair illustrated in Plate 15 (B) 
and detailed in Fig, 63 is a companion piece to 
the arm-chair just described. 

The stock bill gives the thicknesses and 
widths exact, except for the back posts, but 
makes allowances in length for "squaring up." 
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Ihe back posts are to be got from the one piece 
specified. 

M31 Bfll f or Kockcr 

Thick. Widb, Lowg, 
tm. Is. ix. 

Front pos;s 2 pieces 1% 1% 22 

Back posts. 1 piece 1% 6 34 

Front horiiontal 1 piece % 2% 20% 

Front horiionul 1 piece % 2 20% 

Back horiiomal 1 piece % 4% 20% 

Back horiiontal 1 piece % 2 20% 

Rack horiiontal 1 piece % 2% 19% 

Rack horiionul. 1 piece % 2 19% 

Side horiionul. 2 piece* % 2% 17% 

Side horiionul. 2 pieces % 2 17% 

Rack slats. 5 pieces % 2% 12% 

Arms. 2 pieces 7 8 4% 20 

Braces, 4 pieces I 1 * 2% 6% 

Braces, 4 pieces 7g 3 3 

Rockers. 1 piece 1% 5% 28% 

Begin work by squaring up the ends of the 
front posts and shaping the rear ones. Chamfer 
the ends, top and bottom, slightly, and lay out 
the mortises and tenons. The tops of the front 
posts are to be tenoned through the arms. 

Next prepare the curved horizontals for the 
back. This is done by first preparing a curved 
form having a radius of 3 feet 6 inches. The 
pieces to be curved are steamed thoroughly, 
then clamped to this form, and allowed to dry. 

The arms may be shaped while these pieces 
are drying, and the rails or horizontals of front 
and back tenoned. Note that the different 
lengths of rails on the sides will necessitate the 
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use of the bevel in marking the shoulders. Also, 
that the back, being narrower than the front, 
will necessitate slant in either tenon or mortise. 

Assemble the front, then the back. The back 
slats are to have their ends 'Met into" the hori- 
zontals a good % inch each. When the glue has 
hardened, put the side rails and the arms in 
place. Dowel and glue the brackets under the 
arms. 

The corners are to be reinforced with braces 
screwed to the inside of the seat rails. 

After the finish has been applied, put on the 
seat as follows: Stretch a canvas over and 
around the seat rails, and tack it to their under 
sides. Cross-weave over this, and fasten under- 
neath, webbing such as upholsterers use. On 
the webbing, place a cushion of elastic felt or 
hair. A piece of nmslin placed over this, and on 
top of this the final covering of Spanish leather, 
completes the chair, except for the ornamental 
nails as shown in the picture* 

A LARGE MISSION ROCKER 

Plate 16 is a photograph of a large, roomy 
mission rocker, designed on the popular Morris 
chair lines, A detailed working drawing is 
given in Fig. 64. This is not an easy problem, 
and only home craftsmen of experience and 
considerable skill are advised to undertake it. 

Only the best grade of thoroughly seasoned 
white oak should be used. It may be quarter- 
sawed or plain, just as the worker desires. 
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Quartered oak for the arms and the other flat 
pieces will look very pretty when finished. 

To save unnecessary labor, it is suggested 
that the stock be ordered mill-planed as far as 
possible. For the front rail, one piece % by 4% 
inches by 2 feet 2X/ 2 inches; for the side rails, 
two pieces of the same thickness and width, with 
a length of 24% inches. These pieces might be 
ordered surfaced on four sides to % of an inch, 
and supplied as one piece, the lengths being 
combined. 

For the arms, two pieces 1% inches by 5*4 
inches by 2 feet 6 inches. Combine the lengths, 
and have the piece mill-planed on two surfaces 
to 1*4 inches. 

For the back, one piece % by 4 by 21 inches, 
S-4-S; one piece 1% by 4% by 21 inches, S-4-S. 
For slats to form the seat, five pieces, % by 2% 
by 25 inches. These lengths may be added in 
ordering, and the stock got S-4-S to % of an 
inch by 2X/ 2 inches. 

There will be needed two strips % by % 
inches to fasten the slats of the seat to; one 
should be 20 inches, the other 25 inches long. 
Should it be desired to put in springs instead 
of slats, the slats, of course, should not be in- 
cluded in the stock bill. For the rockers, two 
pieces V/ 2 inches deep throughout, by 2% 
inches wide throughout, with a length of 3 feet 
2 inches from end to end, S-4-S. The radius of 
curvature is to be 3 feet 4% inches. 

For the posts, two pieces 2 1 / 4 by 2% by 20% 
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inches, S-4-S. Combine the lengths. The back 
posts may as well be ordered cut to shape. 
There will be two pieces, each 2^ inches across 
the front, extending the entire length of the 
piece. The depth of the post is 2*4 inches, ex- 
tending to a distance of one foot from the lower 
end of the post. Prom this point the post tapers 




Fig. 66. Detail of Front Posts for Mission Rocker of Plate 16. 

to a depth of one inch at the top. The amount 
of slant given the upper part of the back posts 
may be obtained by extending the front line, 
Fig. 65, then measuring from this, at the top 
end, 3^ inches. 

If the legs are to be sawed out by hand, get 
a piece 2% by V/2 or 8 inches by 36 inches. By 
properly laying out the pieces so that the angles 
of one shall fit the angles of the other, both may 
be obtained from this piece. 

Work may be begun on the front posts. If 
the wood is well-seasoned and properly mill- 
planed, the smooth-plane may be set very shal- 
low, and the posts be planed just enough to 
remove the marks of the plane knives. 

To lay out these posts, begin at the top ends, 
which are supposed to have been cut fairly ac- 
curate when first got out. Turn the 214-inch 



SOME SHOP WORK 



189 



faces up; even the top ends with a try-square; 
and measure off consecutively % of an inch, 
10y 2 inches, S 1 /^ inches, and 5 inches, leaving % 
of an inch more for the tenon which enters the 
rocker. Square light, sharp pencil lines across 
both pieces at these points. Next separate them, 
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Tig. 60. Detail of Front Foats for Mission Bocker of 
Plate 16. 

and square these lines on the other marked faces 
of each piece. 

Set the gauge to 1^ inches, and gauge from 
the marked faces, between the marks which are 
3Vi» inches apart on each marked face of each 
post. Now set the gauge to iy 2 inches (Fig. 
66), and repeat. 

All mortises in the posts are to be chiseled 
to a depth of iy s inches. 

The tenons on the lower ends of the posts 
would best be laid out and cut after the frame 
has been put together. 

One set of mortises on the back posts can be 
similarly laid out Place the pieces side by side, 
with the front face surfaces up, and even the top 
ends. Measure from the top 2 feet 4*4 inches, 
3>y> inches, then %y 2 inches again. Square sharp 
pencil lines across both pieces at these points, 
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and gauge from the inside face edges, as was 
done on the forward posts (Pig. 66). 

The mortises which are to be put on the sides 
of the back posts must be laid out at an angle 
with reference to the edge. The one at the top 
is to be % of an inch by 3 inches, placed so that 
its top shall be V/2 inches below the top of the 
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Fig. 67. Detail of Top Back Bail for Mission Rocker of Plate 1& 

post. The lower mortise is to be placed on a 
level with the one previously laid out on the for- 
ward surface. It should be % by 3y 2 inches. 
The proper angle at which to lay out these mor- 
tises can be got by laying a straight-edge along 
the leg from the middle of one mortise to the 
middle of the other, the sides of the mortises 
being laid off parallel to this line and at the 
proper distance from it. They are to be cut to 
a depth of iy s inches. 

The rails for the back may be tenoned and 
mortised, the slats cut, and the back glued up 
next. The top rail is to be laid out to nineteen 
inches between the shoulders, leaving 1 inch at 
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each end for tenons. Fig. 67 shows the settings 
of the gauge. 

The lower rail is to be of the same length. 
Fig. 68 shows the settings of the gauge. 

Before cutting the mortises for the slats in 
the rails, cut the five slats to length, 23% inches. 
This allows for a %-inch tenon on each end. 
These tenons may be shouldered, as shown in 
Fig. 64, or the ends of the slats may simply be 
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Fig. 68. Detail of Lower Back Bail for Mission Bocker of Plate 16. 



' 4 housed' ' by making mortises just the size of 
the cross-section of the slats. The latter is 
easier, and will look and be just as well, pro- 
vided the mortising is accurately done. 

To lay out these mortises, place the two rails 
in the vise; even the shoulders and the edges. 
The under edge of the top rail and the top edge 
of the lower rail — the face edges — are to placed 
up. Begin midway between the shoulders, and 
lay off cross-lines for the five mortises so that 
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there are fire cross-lines 2*4 indies apart— or 
whatever the slats measure in width — with 1 
inch between, and 1\± inches between the last 
mortise and the shoulder of the end tenon. On 
the top rail, the gauge should be set first to *4, 
then to &$ of an inch, in locating the sides of the 
mortise (Fig. 68). Cut these mortises \ 1€ of 
an inch deep. 
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Clean up the parts thoroughly, and put the 
back in the clamps. Glue the ends of the slats 
but slightly. Make sure that the rails are square 
to the posts from face as well as edge. 

Fig- 69 gives the layout of the front raiL 
The distance between shoulders is 2 feet l£> an 
inch. Cut the tenons, clean the pieces, and glue 
up the two front posts to them, squaring care- 
fully from face and edge before leaving. 

The tenons and shoulders of the side rails 
must be cut on an angle, the sides of the mor- 
tises having been cut square to the surfaces. 
The T-bevel should be used to mark off this 
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slope. Fig, 70 gives the layout. Lay the side 
rail on the bench, or place it in the vise, with 
the joint-edge up; lay on the steel square so that 
the outer edge of the blade wiU take the direc- 
tion of the line A (Fig, 70), crossing the edge 
at the 22y 2 inch mark, while the tongue will take 
the direction of the line B, crossing the edge at 
the 2%-inch mark, Mark along the tongue, and 
also mark the edge at the 22^-inch mark, to 
indicate the length. 




Fig, 70. Layout of Side Bails for Mission Rocker of Plate 16. 

The T-bevel may be set from these marks t 
and the other edge marks put on with it. Lo- 
cate the middle of these sloping lines, and meas- 
ure each way Vi fl of an inch, to get the position 
of the sides of the tenon. Place the steel square 
in a position similar to that just used, but with 
the blade on one of the tenon marks and the 2%- 
ineh mark of the tongue on the corresponding 
tenon mark at the other end. Mark along the 
blade. Similarly, all of the tenon sides may be 
laid out on the edges. The gauge may be used 
to lay out the rest, setting it to y% inch and gaug- 
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ingfrom the joint-edge, then setting it to 4 
inches (Fig. 70). Rip first, then crosscut to the 
shoulder lines. 

The arms are to be 2 feet 5% inches long. 
They taper from 5 inches at the front to 4 inches 
near the back, on a straight line, then by an 
easy curve to 2 inches. An offset of one inch is 
made, and the arm fitted to the back leg, after 
which the ends and corners are curved, as shown 
in Fig. 64. 

The side rails should be cleaned, glued, and 
clamped to the legs so that they may dry while 
the arms are being made. 

The mortises on the under side of the arms 
are to be just the size of the tops of the front 
posts, and should be laid off from the inner edge 
of the arm with try-square and gauge. 

After the tenons have been cut, the rockers 
may again be placed, and the location of the 
mortises marked by superposition. Fig. 66 gives 
the gauge settings for the tenons. 

If slats are used for the seat, as shown in 
Fig. 64, cleats must be screwed upon front and 
back rails, to which they may be fastened. 
They should be set low enough to allow the slats 
to rest about % of an inch below the top edge of 
the rails. 

A WRITING DESK 

The writing desk illustrated in Plate 17 was 
made by a grammar-grade boy of more than av- 
erage skill. 
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Only good, clear, well-seasoned lumber 
should be used. White or red oak in the hard- 
woods or chestnut in the soft woods will finish 
nicely. Especial care should be taken to select 
for the wide boards those which have been sawed 
from such a part of the log as will prevent their 
warping badly. If you do not know how to tell 
them, ask some woodworker to explain this fea- 
ture to you. 

The rough stock needed to make the frame- 
work is as follows: For the two sides, two 
seven-eighths-inch, mill-planed boards fourteen 
inches wide by three feet six inches long; for the 
lid, one piece seven-eighths of an inch, by four- 
teen inches, by two feet six inches; for the 
stretcher, one piece seven-eighths of an inch, by 
six inches, by three feet; for the top, one piece 
seven-eighths of an inch, by eight inches, by two 
feet six inches; for the base of the compart- 
ments, one piece of seven-eighths-inch stock 
twelve and one-half inches wide by three feet 
long. 

In addition to the above, there will be needed, 
for around the top, two pieces seven-eighths, by 
one and three-quarters, by eighteen inches ; one 
piece of the same thickness and width, with a 
length of thirty-two inches. The keys can prob- 
ably be got from the waste of the other pieces, 
so may the two strips which support the drawer. 
The stock for the other parts wiU be listed later. 

Surface or smooth with smoothing plane and 
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scraper the broad surfaces of the stock men- 
tioned above. 

Begin with the sides of the desk, first getting 
a joint-edge and squaring the two ends of each 
so that the length will be thirty-nine inches. 
Next, with a long straight-edge and a sharp pen- 
cil, mark a line parallel to each joint-edge and 
twelve inches from it. Do not rip along these 
lines yet, as the curves are still to be located 
thereon. 

Place these side pieces so that their ends are 
even, and their joint-edges up; and square knife 
lines across the edges at the following points: 
Six inches from the bottom; then, from this 
pointy seven-eighths of an inch, thirteen and 
seven-sixteenths, one-half, three and one-half, 
seven-eighths, eleven and one-quarter, and 
finally seven-eighths of an inch. 

Corresponding to the marks made on the 
joint-edges, carry, with knife and large square, 
lines across the boards on the inner surfaces. 
The first and second lines, measuring from the 
bottom, should be carried across five and one- 
half inches from the joint-edge; the third and 
fourth, eleven and one-half inches; the fifth and 
sixth, twelve inches; the eighth, seven and one- 
half inches. The length of the seventh cannot 
be determined until the location of the lid end is 
marked. Pig. 71 shows how this can be done. 
The first pair, third pair, and fourth pair of lines 
represent edges of gains which are to be chiseled 
to a depth of three-sixteenths of an inch. Be- 
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fore these gains axe cut, however, the pieces 
which are to be housed should be placed on the 
marks to make sure that the gains are not laid 
out wider than the entering pieces are thick. If 
they are slightly narrower, no harm is done, as 
the ends of the entering pieces may be planed 
slightly on the under sides. The second pair of 
lines are not to be chiseled, but denote the loca- 
tion at which the drawer supports are fastened, 
screws being used. 

Having located these gains, the position of 
the lid end may be marked upon the side pieces 
with light pencil marks, and then the curve (Fig. 
71) is located. The shapes at the bottom may 
be modified to suit the taste of the individual. 

A turning saw will be needed for the curves. 

A more economical way of getting out the 
sides would be to use a twelve-inch board in- 
stead of the fourteen-inch, and glue on pieces to 
make the required width at the curves. This is 
more difficult, however, and the saving on one 
desk so small that the first way is preferable. 

Before cutting the gains in these pieces, the 
mortises should be laid out and cut. For the 
mortise which is to receive the tenon on the 
stretchers, gauge from the back edge of the side 
piece of the desk, which is the joint-edge, first 
one and three-quarters inches, then three and 
three-quarters inches. The gauging should not 
extend beyond the knife marks which locate the 
gain. As the mortise must be cut from each side, 
the gauge-marks must be placed on each side. 
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The lines on the outside corresponding to the 
knife lines on the inside should be put on lightly 
with a sharp pencil. 

For the mortises which receive the tenons on 
the board which serves as base of the compart- 
ments, one is laid off from the joint-edge, just as 
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Fig. 72, Details of Compartment Board In Writing Desk. 

was the one for the stretcher, the dimensions 
being the same. The measurements for the 
other mortise should also be made from the joint- 
edge, the first being eight and one-fourth inches, 
and the next ten and one-fourth inches. 
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Gauge on the joint-edge three-sixteenths of 
an inch, and on the inside surface three-eighths 
of an inch for a rabbet, the rabbet extending 
from the top of the piece to a point three-six- 
teenths of an inch below the upper line marking 
the gain for the compartment base. 

The manner of cutting mortises, gains, and 
rabbets has previously been described, and need 
not be repeated. 

The board for the compartment base should 
be squared up to twelve inches by thirty-four 
inches. 

On the ends of this, lay out and cut the tenons 
as shown in Fig. 72, at the left. Remember to 
do all measuring from the joint-edge, which 
should, in this case, become the back edge; other- 
wise the tenons may not fit the mortises. 

It should be noted that the distance from 
shoulder to shoulder of the tenons is twenty- 
eight and three-eighths inches (Fig. 72), 
although the distance between the sides of the 
desk is but twenty-eight inches (Fig. 71). This 
added length is due to the "letting in" of the 
ends three-sixteenths of an inch at each end. 

The distance from the shoulder of the tenon 
to the first line of the mortise for the key, or 
wedge, is ten-sixteenths, the depth of gain allow- 
ing three-sixteenths of an inch, and one-six- 
teenth more being allowed in order to insure a 
wedging action on the part of the key. 

Gauge on the top surface, from the back edge 
of this board, three-eighths of an inch; and on 
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the back edge, from the top surface, gauge three- 
sixteenths of an inch. This rabbet is cut for the 
back of the compartment to rest in. 

The stretcher, from shoulder to shoulder, is 
of the same length as the piece just described 
and for the same reason. Its tenons are laid out 
and cut similarly (see Pig. 72, at the right). 




Fig. 73. 8actton through Upper Part of Writing Daft. 

Plane a joint-edge for the top of the com- 
partment, and square the ends so that the top 
shall have a length of twenty-eight and three- 
eighths inches. Next, set the gauge to seven 
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and one-eighth inches, and gauge for the width 
of the top side. It remains to set the bevel- 
square to the proper angle, and plane the re- 
maining edge to this angle. To get this angle, 
draw on one of the side pieces of the desk with 
a sharp pencil, lightly, so that they can be easily 
erased, lines to indicate the locations of the lid 
and top piece. A line drawn from the vertex of 
the outer angle to that of the inner angle, will 
give the slope (Fig. 71). If these angles are 
bisected, the result is likely to be more accurate 
(Fig. 73). 

For the back, three-eighths of an inch 
tongued-and-grooved whitewood ceiling may be 
used, being nailed in place after the parts of the 
desk are assembled. These pieces of ceiling 
should be cut to a length of fourteen inches, and 
should be put on vertically, the nailing being 
done from the back side into the top and bottom 
parts of the compartment. This back should 
not be put on until the rest of the desk has been 
stained and filled, as it should be finished in the 
white with shellac. 

The pieces which support the drawer should 
be squared to one-half an inch each way, with a 
length of eleven and one-half inches each. They 
may be made of hard or soft wood, and are to be 
fastened with screws so that one end of each 
shall be flush with the back edge of the side 
pieces to which it is fastened. 

The parts having been assembled, the pieces 
which are to go around the top to stiffen the 
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broad sides and to cover the ends of the ceiling 
or back may be placed, 

The under sides of the pieces which cover 
the seven-eighths-inch stock should be rabbeted 
to a depth of three-sixteenths of an inch, with a 
width of seven-eighths of an inch. The gauging 
should be done from the outer edge, being set 
first to three-eighths, then to one and one-fourth 
inches* The rabbet should extend to within 




Fig. 74. Detail of Stiffenere and Cover-Pieces for Writing Desk. 

one-half an inch of one end, while at the other 
it should be cut entirely out. The length of 
these pieces can best be determined by placing 
them in position, and marking. They join the 
corresponding piece on the back with miter 
joints. 

The back piece corresponding to the ones 
just described should be gauged for the rabbet, 
first to three-eighths, then to three-quarters 
inch. 

In getting the lengths of these pieces, the 
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point A (Fig. 74) is the point from which the 
marking should be done, the dotted lines repre- 
senting the side and back of the desk, the heavy 
lines representing the top pieces. 

Fig. 71 shows the lid of the desk in one piece. 
The width on the drawing is indicated by a ques- 
tion mark, meaning that the lid is to be fitted 
in place. A fourteen-inch board will be found 
wide enough. Square one edge and the two 




Fig. 75. Method of Preventing Warping in Lid of Writing Deck. 

ends; then get the width by placing a short stick 
in position on the desk, and marking on it the 
proper distance. Transfer this to the lid, and 
plane the remaining edge, using the bevel-square 
to indicate the bevel. 

To prevent the lid warping, if the proper ma- 
chinery is available, the ends may be fixed as 
shown in Fig. 75. A three-eighths by one and 
one-half-inch piece is inserted. 

Another way to stiffen the ends would be to 
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tongue and groove as was described in the 
making of the drawing board. 

Fig. 76 shows the manner of placing the 
hinges on lid and base. 

Place the hinges on the lid first. Measure 
from each end of the lid three and one-half 
inches, and mark with a knife* Place a hinge in 
position, and, holding it firmly, mark around its 
three sides with the knife. Gauge for depth. 
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Fig. 76. Section at Hinge — Writing Desk. 

When the lid is open, its edge rests against 
the edge of the base so that when the hinge is 
opened out it should rest half-and-half. 

Great care must be taken to have the hinge 
square with the edge when marking. If it be- 
comes necessary, test the position with the try- 
square. 

Where the hinges are of uniform size, the 
gauge, try-square, and rule might be used. 

In chiseling for the hinge, do not make the 
mistake of cutting on the line the first thing. 
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Make the vertical cuts about one thirty-second 
of an inch inside the lines; and, when the open- 
ing has been trimmed to the proper depth, the 
chisel may be placed in the knife marks, and the 
sides finished. 

The hinge should be sunk slightly below the 
surface, if the edges of lid and base are to touch 
when the lid is closed. The amount can be de- 
termined only by trial. Gut shallow first, then 
deeper as needed. With an ordinary hinge, one- 
sixteenth of inch lower will be needed. 

With the hinges fastened to the lid, hold the 
lid in its horizontal position, its edge tight 
against the edge of the base; and mark around 
the hinges with the knife. Gauge for depth as 
on the lid, and sink the hinges similarly. 

A series of slanting chisel cuts where the 
hinge is to be placed will make the horizontal 
cutting much easier. 




Tig. 77. Dttail of Drawer of Writing Desk. 



The drawer (Fig. 77) will require, in the 
rough, one piece of oak, seven-eighths by four 
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and one-half by twenty-eight and one-half 
inches. This and all other stock should be mill- 
planed to the proper thickness. For the sides 
of the drawer, two pieces five-eighths by four by 
twelve inches will be needed. These may be 
made of wkitewood* One piece of whitewood 
three-eighths by eleven and one-half by twenty- 
eight inches for the bottom, and one piece three- 
eighths by three by twenty-eight inches for the 
back, should be got out, 

Plane ail the surfaces just enough to remove 
the mill-marks. Square the oak front piece to 
four inches by twenty-seven and three-quarter 
inches* Five-eighths of an inch from each end, 
on the back side, which is the working face, 
square knife lines across. Gauge on each end, 
five-sixteenths of an inch from the face. With 
the tenon-saw, rip and crosscut to those lines- 
Place the gauges on the rabbet plane so that 
it will cut a five-sixteenths-inch groove one inch 
from the bottom edge, on the back surface, to a 
depth of three-sixteenths of an inch. 

Square the end pieces to three and one-half 
by eleven and one-half inches. Set the gauges 
on the rabbet plane so that it will cut a five-six- 
teenths inch groove one-half an inch from the 
lower edge, on the inside surfaces, to a depth of 
three-sixteenths of an inch. 

Measure one-half an inch from the ends of 
these pieces, and square knife lines across on 
the inside surfaces. From these lines, measure 
five-sixteenths inch, and again square lines 
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teenths by twenty-six and seven-eighths inches. 
The bottom should have the same length, with a 
width of ten and three-quarters inches. 
! Pig. 77 shows the manner of assembling the 
parts, the sides being nailed to the front and 
back, but not the bottom. 

As the bottom and back are of three-eighths- 
inch stock, while the grains and grooves are five- 
sixteenths, it will be necessary to plane on the 
under and back sides, at the ends of the pieces, 
until they enter. This insures a fit though the 
stock may vary slightly in thickness* 

Fig, 78 (left) shows a side of the drawer 
fastened to the front with a half-blind-dovetail 
joint. This joint is rather difficult to make, and 
lack of space forbids its description at this time. 

Fig. 78 (right) shows the joint just 
described. 

Fig, 79 shows a joint which is an improve- 
ment over that of Fig, 78. To make this joint, 
set the gauge to three-sixteenths of an inch, and 
gauge the ends of the drawer front, keeping the 
gauge-block against the working face, which is 
the inside surface. Again, set it to nine-six- 
teenths, and gauge the ends from the working 
face. Chisel this groove to a depth of five- 
eighths of an inch. Now saw away the thin 
tongue so that it shall be but three-sixteenths of 
an inch long. 

The drawer sides must next be gained to re- 
ceive the short tongue just formed. Gauge 
across the inner or face surface, a line three- 
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eighths of an inch from the end— or better, pro- 
vided the ends are perfectly square, use try- 
square, rule, and knife. A second line, three- 
sixteenths of an inch further in, will indicate the 
remaining edge of the gain. Chisel to a depth of 
three-sixteenths of an inch. This joint may be 
glued up, or it may be nailed with light brads. 

Fig. 80 gives the front and side views of the 
compartments. All stock is to be of three-six- 
teenths-inch whitewood, mill-planed on two 
surfaces. 
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Fig. 80. Front and Side Views of Compartment! in Writing Desk. 

The plan of arrangement shown is merely 
suggestive. The best arrangement will depend 
upon what is to be kept in the desk. The essen- 
tial thing, however, is to keep the length twenty- 
seven and three-quarters inches, and the height 
eleven inches, to insure the compartments being 
placed within the desk easily. 

It is intended that the compartments shall 
have sides, top, and bottom independent of the 
desk walls, but that the whitewood back of the 
desk shall answer as well for the back of the 
compartments. 
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It will be noted that all ends are gained into 
the pieces they join. As the ends cannot be 
planed beveling to make a fit, the gains must be 
cut accurately and of full width, a depth of one- 
sixteenth of an inch being sufficient. Use glue 
and brads to fasten the parts together. 

Stain all the oak with a medium-dark water 
stain. Sandpaper lightly with number 00 when 
dry, just enough to smooth the grain which has 
been roughened by the stain. Apply a medium- 
dark filler, following the maker's directions. 
Two coats of floor wax, or beeswax mixed with 
turpentine, well rubbed, will give a good finish. 

An extremely light coat of shellac, applied 
just before the wax and allowed to dry, will aid 
greatly in ** bringing out" the beauty of the 
grain. Much mission furniture is never waxed 
at all, the light shellac giving the final finish. 

After the body has been filled, the back may 
be nailed in place. The boards should be thor- 
oughly sanded and cleaned before being put on. 

Shellac the whitewood of the back and of the 
drawer, as well as of the compartments, with 
two or three thin coats. 

The compartment may be fastened to the 
base with two light brads, when all finishing has 
been done. 

The pulls for the drawer can be purchased at 
the hardware dealer's. Brass knobs with ma- 
chine screws are quite satisfactory. 
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BOOKCASE WITH PANELED GLASS 
DOOR 

A bookcase of pleasing craftsman design is 
illustrated in Plate 18. 

Plain-sawed red or white oak will be suit- 
able. If a soft wood is desired, chestnut will 
finish nicely. Whatever wood is used, care 
should be taken to get pieces which will not 
warp — pieces which have been sawed across the 
heart of the log as nearly as possible. 

There will be needed for the shelves five 
pieces of stock, mill-planed to seven-eighths of 
an inch thick, with a width of twelve inches, and 
a length of three feet; for the sides, two pieces 
mill-planed to a thickness of one and one-eighth 
inches, with a width that will finish twelve 
inches, and a length of five feet. The dimensions 
for the piece across the top are three-quarters 
by four by thirty inches. 

The back, if simply finished, will require 
enough three-eighths-inch matched and beaded 
"ceiling" to cover a space thirty by fifty-two 
inches. The amount to be ordered will depend 
somewhat upon the width of the pieces; allow- 
ance must be made for the matching. Narrow 
ceiling will look better and show shrinkage less 
than wide. Order about one-third more than 
the surface to be covered, if the narrow is to be 
used. Whitewood might be used for the back, 
and shellaced natural; or it may be made of the 
same material, and finished the same as the rest 
of the case. 
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The door will require four pieces of stock 
mill-planed to seven-eighths, with a width of one 
and three-quarters and a length of thirty inches; 
one piece of the same thickness and length, with 
a width of three and one-quarter inches. These 
are for the rails. The stiles require two pieces 
seven-eighths by two and one-quarter by fifty- 
one inches. 

The keys may be got from the waste stock. 

All mill marks must be removed. A smooth 
plane set very shallow should be used first, and 
this followed with the cabinet scraper. The 
door would better be surfaced and scraped after 
it has been put together; but all other pieces 
should be planed, scraped, and sandpapered first. 

Begin work by squaring two shelves from the 
seven-eighths-inch stuff to a width of eleven and 
one-fourth by thirty-four and three-fourths 
inches (Fig. 81). With the knife, steel square, 
and the panel gauge, lay off the two tenons at 
either end of each piece. It is a good plan to use 
the joint-edge for the back edge, and to mark all 
measurements from this edge on both shelves 
and side pieces. This will insure corresponding 
spacings of the tenons and mortises, whereas to 
measure from both edges would maka the 
spacing dependent upon the widths of the pieces. 
The length of the tenons is three inches, and 
care must be taken to have the length between 
the shoulders on all the shelves equal. Fig. 81 
gives the spacings from which the gauge set- 
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tings may be figured. The back edge is the top 
edge in the drawing. 

The mortises for the keys should be laid out 
before the shoulders of the tenons are cut out. 
It will be noted that the mortise is laid ofE one 
and three thirty-seconds inches from the shoul- 
der of the tenon. This allows one thirty-second 
of an inch, since the side is one and one-eighth 
thick, to insure the key being forced against the 
side piece. 

The mortise for the key should be laid out 
on both top and bottom sides by means of 
square and gauge. The top of the mortise is 
seven-eighths of an inch long by one-half an 
inch wide. The bottom of the mortise is but 
three-quarters of an inch long, the front surface 
of the mortise being sloped one-eighth of an 
inch. 

These mortises are best cut by first boring a 
hole, then chiseling from this hole out toward 
the lines. Cut half-way through; then turn the 
board over, and finish. 

The tenons are to be sawed to the lines ac- 
curately. The inner shoulder is "got at" by 
boring a hole on the waste wood at a corner/ 
inserting a keyhole saw, and sawing a kerf long 
enough to allow the crosscut saw to enter. 
Finish with this saw. Keep the cut away from 
the knife line about one-eighth of an inch, and 
finish with the wide chisel and mallet, cutting 
half-way from each side. 

The three middle shelves are laid out and cut 
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similarly to the top and bottom shelves (Fig. 
82). The only difference being that a seven- 
eighths-inch strip is taken off the front edge to 
allow for the thickness of the door. This makes 
these shelves ten and three-eighths inches wide, 
instead of eleven and one-quarter as in the first 
two. The gauge settings from the back edge 
are the same as the others, and time will be 
saved by preparing all the shelves so that their 
tenons and key mortises may be laid off at the 
same time. 
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Fig. 83. Detail of Sides for Bookcase. 



The two sides are to be squared to a width of 
twelve inches and a length of fifty-eight inches 
(Fig. 83). On the top end, the forward corner 
of each piece is rounded. Dividers are set to 
one and one-half inches. 

The two pieces are set on edge, the ends 
evened, as were the shelves, and the mortises 
laid off as follows. A very sharp pencil would 
better be used, to avoid scratching the surface. 
Measure on the edge of one, from the bottom, 
oowwta*ly, three iaebes, seveo-eighths, four- 
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teen and nine-sixteenths inches, etc. (see Fig, 
83). Separate the pieces; and, with the steel 
square, carry these lines down either side of 
each. Gauge from the back edge, between the 
penciled lines which indicate the width of the 
mortises, From the dimensions on Fig. 83 may 
be obtained the settings for the gauge. 

These mortises should be bored with as many 
holes as can be placed therein, of a size almost 
equal to the width of the mortise. They may 
then be chiseled as were the mortises for the 
keys. 

The inner, back corners of the sides are to be 
rabbeted to receive the back. This rabbet is to 
be cut three-quarters of an inch wide on the 
inner faces, and one-half an inch deep. It may 
be cut with a rabbet plane to within four or five 
inches of the lower end, then finished with the 
chisel to within three inches. 

Cutting the rabbet three-quarters of an inch 
allows the back to be paneled, using a frame 
three-quarters of an inch thick. If the three- 
eighths-inch matched ceiling or wainscoting is 
used, there will be an offset in the back, which 
is not altogether a bad thing. A little fore- 
thought will show how it can be avoided if de- 
sired. The advanced worker will probably pre- 
fer to panel the back. 

The keys may be made in a variety of styles. 
Fig. 84 offers some suggestions. The length 
may be varied. The essential thing is that they 
sbaU fit the mortises so m fcot to be either too 
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large or too small. This may be accomplished 
by squaring the pin to size on the three straight 
sides. The ends, too, if they are to be square, 
should be planed at this time. Find the middle 
of the length, and measure to either side seven- 
sixteenths of an inch, one-half the thickness of 
the tenon on the shelf. Square lines across the 
three planed surfaces at these points. From 
the back edge, the narrow planed surface, meas- 
ure along the upper line a distance equal to that 
of the top side of the key's mortise, seven- 






Fig. 84. Styles of Keys for Bookcase Shelves. 

eighths of an inch. Along the lower line, meas- 
ure three-quarters of an inch, the length of the 
lower side of the key's mortise. Through these 
two points a line should be drawn. Whatever 
the shape of the front of the pin, these two 
points should not be changed if the key is to fit 
properly. 

The parts of the frame may next be sand- 
papered and put together. No glue is necessary, 
the keys holding it sufficiently. The keys may 
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be "forced" a little, but judgment must be used, 
else the end of the tenon may be split out. 

The piece which goes across the back, at the 
top, is to be squared three-quarters by three and 
three-quarters by twenty-nine and three-quar- 
ters inches. It is to be nailed or screwed in place 
from the back side (Fig. 85). Its lower edge 
reaches half an inch on the edge of the top shelf, 
the back of the case covering the other part. 

If wainscoting is to be used for the back, it 
may be cut to length, and nailed. Begin at one 
side and toenail through the tongue into the 
shelves, using light nails. The frame should be 
squared so that the shelves make right angles to 
the sides, before any of the back is applied. A 
steel square is good, or the diagonals may be 
measured with a stick, the frame being shifted 
until they are equal. A strip should be "tacked" 
across a corner to hold the frame in shape until 
enough of the back has been fastened to hold it. 

A paneled back which is more in keeping 
with the spirit of craftsman design and work- 
manship is made as follows : 

There will be needed for it two pieces which 
will finish to a thickness of three-quarters of an 
inch, with a width of two and one-half inches, 
and a length of forty -seven and five-eighths 
inches. These are for the muntins. For the stiles, 
plane two pieces to the proper thickness, three- 
quarters of an inch, jointing one edge only. Cut 
to a width of about three and a-quarter inches, 
with a length of fifty-three inches, or a little 
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more. For the rails, plane two pieces to a thick- 
ness of three-quarter inch, jointing one edge 
only. The width of one piece should be about 
two and three-quarters, and of the other four 
and three-eighths inches. The length of each 
should be twenty-six and three-quarter inches. 
There will be needed three panels accurately 
planed to a thickness of one-quarter inch, with 
a width of seven, and a length of forty-five and 
three-eighths inches (Fig. 86). 

If desired, the paneling of the back might 
easily be broken up into differently arranged 
spaces. For example, the panels might be made 
to take the shape of the spaces planned for the 
door. If this is done, stock must be got out ac- 
cordingly, of course. The arrangement given 
is simple, and will prove very satisfactory both 
as to appearance and as to the ease with which 
it can be built. 

By consulting Fig. 86, it will be seen that the 
frame of the panel is to set into a recess cut out 
of the sides of the case, while its top and bottom 
rails overlap the edges of the top and bottom" 
shelves respectively. This allows the frame to 
be fastened to the case with screws in such a 
manner that none of the joints will show from 
the front. Such a bookcase can be taken apart 
readily by simply removing the screws from the 
back, and the wooden keys from the ends of the 
shelves. 

The reason for planing but one joint-edge on 
the stiles a»d rails, ^nd for cutting the stock 
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Tig. 85* Detail of Summing— Bookc&i*. 


one-quarter of an inch wider than is called for 
by the drawings, is to allow the frame to be fit- 
ted after it is put together, just as a door is 
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Fig. 86. Framing Details of Bookcase. 
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fitted to its frame by cutting off the " lugs' ' and 
planing it to size. 

The top rail (Fig. 87) may be made first. If 
the ends have been sawed fairly square, and the 
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length is correct, they need not be planed, since 
they enter the mortise and are not fitted against 
any other part Begin at the middle of the 
piece, and measure to each side three and one- 
half inches, then one and three-fourths inches, 
then six and five-eighths inches, then three- 
eighths of an inch. These measurements are to 
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Pig* 87. Rails for Bookcase. 



be made on the joint-edge. Square knife Hues 
across for the ends of the mortise between the 
lines one and three-quarters inches apart, and 
entirely around for the shoulders of the tenon. 
Gauge for the width of the mortise and the 
thickness of the tenon at the same time, since 
they are alike as to width and thickness. The 
settings will be first one-quarter, then one-half 
an inch. For the width of the tenon, set the 
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gauge to three-eighths, then to one and seven- 
eighths of an inch. 

In sawing these tenons, it will be noticed 
that three-eighths of an inch is left on one 
edge at the shoulder. This is to fill up the groove 
made by plowing the stiles their full length. 
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Fig. 88. Detail of Muntina in Bookcase. 

Time will be saved by laying off the lower 
rail at the same time as the upper one, placing 
them side by side when marking off the posi- 
tions of the mortises and tenons. It differs from 
the top rail only in its width and in the width 
of its tenons. 

The joint-edges are to be plowed the full 
length of the piece. Better cut the tenons and 
mortises, but wait and do all of the plowing at 
one time. 

Fig. 88 gives the dimensions of the two 
muntins. The width is two and one-half inches, 
and the thickness three-quarters of an inch. 
They should be sawed fairly accurate to a length 
of forty-seven and five eighths inches. From the 
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middle, measure each way one-half of forty- 
four and five-eighths inches, to locate the shoul- 
ders of the tenons- The settings of the gauge 
for marking the tenons are one-quarter, then 
one-half of an inch. Both edges of these pieces 
are to be plowed. These grooves are one-quar- 
ter of an inch wide and three-eighths of an inch 
deep, in the middle of the edge. This plowing 
reduces the width of the tenon as indicated 
in Fig, 88. 

The stiles (Fig, 89) are to be cut somewhat 
longer than the drawing calls for. In laying 
these out, therefore, allow a little for waste at 
one of the ends; then measure consecutively, and 
mark three-quarters, three, forty-five and three- 
eighths, one and one-half, and five-eighths of an 
inch. Setting the gauge to one-quarter, then to 
one-half an inch, mark off the sides of the mor- 
tises. Cut them to a depth of one and one-half 
inches. The joint-edges are to be plowed, 

Scrape and sandpaper the parts, then put 
them together. Use cabinet-maker's clamps to 
hold the parts together. Use hot glue, and be 
careful not to get any of it in the grooves or on 
the edges of the panels. 

When dry, clean off the surplus glue, bore 
and countersink holes for the screws; but do not 
fasten the back on until it has been stained, 
filled, and waxed or varnished. 

For the door there wiU be needed for the 
rails (Fig. 90) one piece two inches wide, 
jointed on one edge, by twenty-seven and three- 
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quarters inches long. All the pieces for the 
door are to be planed on two surfaces to a thick- 
ness of seven-eighths of an inch. Also, one piece, 
jointed on one edge, with a width of three and 
one-quarter inches, and a length the same as 
the piece just named. The first is for the top 
rail, the second for the bottom. 

For the cross-rails, square up the four sides 
of three pieces so that each shall have a width 
of one and one-half inches. The length shall be 
the same as above. 



Fig. 89. Detail of Stiles for Bookouw. 

The stiles require two pieces somewhat over 
fifty inches long, with a width of two and one- 
quarter inches, each jointed on one edge. 

There will also be needed two pieces squared 
to a width of one and one-half inches, with a 
length of forty-seven and one-half inches. 

Lay off the top and bottom rails. Place 
them together in the vise, with their joint-edges 
up; 2nd the middle of their length; and measure 
to either side four inches, three-quarters, seven 
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and five-eighths, three-eighths, and from the 
same point that this last measurement was made 
from, one and one-half inches (Fig. 90). Knife 
lines squared across the edges through these 
points will locate the ends of the mortises and 
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Fig* 90, Detail of Door Framing for Bookcase. 

the shoulders of the tenons- Setting the gauge 
to one-quarter, then to one-half, mark the sides 
of the mortises and tenons. Gauge from what 
are to be the outer faces of the pieces- 
Fig, 90 shows that the tenons are to have one 
shoulder three-eighths of an inch longer than 
the others. This is to permit the filling of the 
space caused by rabbeting. The tenons on the 
top rails are one inch wide, on the bottom rail 
two and one-quarter inches wide, measured or 
gauged, of course, from the jointed edges. 

The mortises are to be cut one inch deep. 
The easiest way to cut all of these small mor- 
tises is to use a chisel just the width the mortise 
is to be, and cut with it alone, not boring. 

Rabbet the joint-edge, on what is to become 
the inner surface, to three-eighths by three- 
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The length of the crctt-imte can be got by 
placing them alongside the top or bottom raOs. 
The location of the eraee-iap joints can be simi- 
lar!/ obtained. 

The inuntins can be marked by placing them 
alongside a stile. AU the cross-rails and muntins 
are to be rabbeted on each of their two edges. 

The tenons on these pieces are to be one- 
quarter of an inch thick and three-quarters of 
an inch wide. The manner of ganging them will 
be suggested from the experience obtained in 
laying out previous tenons. The gange settings 
are three-eighths and one and one-eighth inches 
for width, and one-quarter and one-half of an 
inch for thickness, measured from the outer 
face. On the cross-rails the tenons are to be one 
and one-half inches long, as will be indicated 
when they are held against the top rail. The 
length of tenon on the muntins is but one inch. 

The cross-lap joint occurs at the intersec- 
tion of these pieces, and is made by cutting part 
out of one piece and part out of the other. This 
makes a stronger door than would be obtained 
by mortising one piece into another. Care must 
bo taken to locate these joints properly. If the 
pieces are straight, the best way is to place one 
upon the other in their proper relative position, 
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as indicated by putting the frame together and 
squaring it. 

After scraping and sandpapering the parts, 
they should be glued and thoroughly clamped, 
squaring the frame with a steel square, or by 
measuring the diagonals to see that one equals 
the other. 

The door should be fitted before the back of 
the case is screwed in place. The door may then 
be held in place by one person, while another 
marks its size and shape with a sharp pencil or 
a knife, upon its back. The ends and edges may 
be planed to these lines with an assurance that 
it will fit. In running a pencil along, in mark- 
ing, be careful always to keep the lead against 
the side of the case, otherwise a correct mark 
would not result, and the door would be too 
small. Square up the case and brace it before 
marking the door. 

Since the door is hung flush, butterfly surface 
hinges and a surface lock may be used. These 
are so easily applied that no directions are nec- 
essary. Their positions are shown in the 
photograph, Plate 18. 

The glass may be either single or double 
strength. The ekes are indicated in Kg. 85. 
These panes should be firmly embedded in putty. 
A thin layer should be put in the recess, the 
glass should then be placed, another layer of 
putty applied, after which a triangular wood 
fillet is tacked in place. 



230 HOME SHOP WOBK 

A LINEN CHEST 

A chest of plain but rather pleasing design 
is shown in Plate 19, and detailed in Fig. 91. 
It is intended primarily as a dower chest, but 
will be found useful for a variety of purposes. 

In olden times, a bride-to-be was given a 
well-filled chest upon leaving the home roof. 
This pretty custom is coming in favor again, 
and perhaps some father may find the accom- 
panying design useful. 

Quartered white oak is well-suited. It 
should be thoroughly seasoned, and should be 
clear of checks, sap, etc. Red oak, plain-sawed, 
will make a very satisfactory appearance if 
white oak cannot be procured. 

Time will be saved, and a good piece of 
work be more easily accomplished, if the differ- 
ent pieces are ordered mill-planed on four sur- 
faces as far as practicable. Of course, if no mill 
is at hand, the pieces can be squared to dimen- 
sions in the usual manner. Stock mill-planed 
on two surfaces to thickness, can be obtained at 
almost any lumber yard. 

The following stock bill gives the exact di- 
mensions; in ordering, allowance must be made 
for waste in squaring up: 

For the top, one piece seven-eighths by nine- 
teen and one-half by thirty-nine inches. For 
the cleats under the top, two pieces three-quar- 
ters, by three, by fifteen inches; also, one piece 
of the same thickness and length, with a width 
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of four and one-half inches. The bottom of the 
chest will require a piece three-quarters by sev- 
enteen and five-eighths, by thirty-five and five- 
eighths inches. For the rails, four pieces three- 
quarters by two and one-quarter, by thirty-three 
and three-eighths inches; four pieces of the same 
thickness and width, with a length of fifteen and 
three-eighths inches. For the stiles, eight pieces 
three-quarters by two and one-quarter, by thir- 
teen and one-quarter inches; also four pieces of 
the same thickness and length, with a width of 
three inches. The panels will require four 
pieces one-quarter by seven and five-eighths, by 
thirteen and one-quarter inches; two pieces of 
the same thickness and length, with a width of 
eight inches; also, two pieces with a width of 
ten and one-quarter inches. For posts, get four 
pieces one and seven-eighths inches square, with 
a length of twenty inches. 

Begin work by making the paneling. First, 
see that rails and stiles of the required number 
are squared to the dimensions given above. Set 
the smoothing plane very shallow, and remove 
all the mill marks. The eight stiles, which are 
three-quarters by two and one-quarter by thir- 
teen and one-quarter inches, are to be plowed 
with a one-quarter-inch groove to a depth of 
one-quarter of an inch. The groove is to be 
placed in the middle and on one edge only of 
each. 

These grooves might be cut by means of a 
chisel; but a panel plow does the work so much 



HOME SHOP WORK 



233 



easier and better that it should be used. Almost 
every shop has one, and a little investigation will 
soon show the manner of setting the fence so 
that the cutter will make the groove in the 
middle of the edge, A one-quarter-inch cutter 
should be inserted, and the fence set so that it 
will be one-quarter of an inch away from the 
cutter edge of the cutter. Make a trial cut t and 
lay the rule across to see that the groove is in 
the middle. Set the depth gauge to one-quarter 
of an inch. 

The rails, of which there are eight, should be 
plowed in a similar manner — on one edge only. 
The edges plowed should be the joint-edges. 
They are most likely to be square and straight, 
therefore most likely to fit up properly when 
joined. 

The four middle stiles should be grooved on 
both edges of each. 

If these grooves must be cut with a chisel, 
gauge from the face sides with the gauge set to 
one-quarter of an inch, then to one-half an inch. 
Chisel between these lines. 

Next, lay out and cut the tenons on the stiles. 
Lay the eight pieces of equal width on the bench, 
and even the ends with the try-square. Mark 
off the distance between the shoulders — twelve 
and three-quarters inches — so that there will be 
tenons one-quarter inch long at each end. 
Square knife lines across the edges of all while 
they are together with their ends evened. In 
like manner lay off the other stiles, keeping the 
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same distance between the shoulders, and the 
same length of tenons. Square knife lines 
around the four sides of each piece, at the points 
marked for shoulders. 

Gauge across the end of each piece, setting 
the gauge so that it will make a tenon of one- 
quarter-inch width to correspond with the 
grooves of the edge. Rip and crosscut carefully 
to gauge and knife lines. 

Place the four short rails on the bench, even 
the ends, mark the distance between shoulders 
at fourteen and one-quarter inches. This should 
leave a tenon nine-sixteenths inch long at each 
end. Separate the pieces, and square the shoul- 
der lines around the four surfaces. Gauge for a 
tenon one-quarter inch thick at each end. Rip 
and crosscut to these lines. These tenons, like 
those of the stiles, will be the full width of 
the piece, except as the grooves make them 
narrower. 

The panels may now be glued up. Clean all 
the parts, using scraper and fine sandpaper. 
Glue size; that is, put a preliminary coating of 
glue on the ends of the tenon, and allow it to set. 
This is to fill the pores of the wood. Put a sec- 
ond coating of glue on the tenons of the stiles, 
place the panels/ adjust the parts, and clamp at 
each stile. Do not put any glue in the grooves 
into which the panels fit. It is the better part 
of wisdom to put the parts together dry first, to 
see that all fit perfectly. 

If the wood is not thoroughly seasoned, the 
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panels may be made just the size called for in 
the stock bill. They will shrink and loosen, but 
will not swell. If the lumber is seasoned so that 
it is dry, it will be well to plane the panels just 
a little narrower than the sizes called for, to 
allow for swelling. In this case care must be 
taken to space the stiles properly before the 
glue has had time to set. 

See that the faces of the pieces all lie on the 
same side of the frame, and that the surfaces are 




Fig. 92. Locating Mortise for PanoL 



kept level in clamping. Use blocks of waste 
wood between the clamps and the rails, to keep 
from marring the edges of the rails. 

The posts should be surfaced just enough to 
clear off the pull marks— provided they were 
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mill-planed to the correct width and thickness. 
Square the ends so that each will have a length 
of twenty inches. Stand the four posts up in 
their relative positions in the chest, and mark 
with the pencil the approximate locations of the 
mortises. The faces are to be turned "in;" the 
mortises will therefore come on the face surfaces. 
The mortises would better be located by su- 
perposition than by measuring with the rule. 
Determine what tenons are to fit into the posts, 
and mark tenon and post with the same number 
or letter. Hold the panels on the posts so that 
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Fig. 93. Gauging for Mortises in Posts. 

the top of the panel will be even with the top of 
the posts. With a knife, mark from the tenons 
the ends of the mortises (Fig. 92). A try-square 
should be used to get lines square across the 
posts at these points. 

Set the gauge first to one inch (Fig. 93), and 
gauge for the first side of the mortise. Hold the 
head of the gauge against one or other of the 
faces — the inside surfaces. Again, set the gauge 
to one and one-quarter; hold the gauge head 
against the same surfaces as before, and mark 
the second side of the mortises. It is a good 
plan to mark the ends of all the mortises first, 
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then gauge the first side of all mortises, then the 
second side* 

These mortises can be cut most easily by 
using a chisel of the same width as the mortises 
—one-quarter inch. Chisel them to a depth of 
nine-sixteenths of an inch. 

4 The lower shelf should be set into the posts 
so that when it shrinks it will show no cracks. 
The upper edge of the gains will be on the same 
level as the lower end of the lower mortise, the 
lower edge of the gain will be three-quarters of 
an inch from" this point, measured toward the 
lower end of the post Use the try-square and 
knife to mark these lines, and place them across 
both faces. Set the gauge to one and eleven- 
sixteenths inches, or so that the spur reaches to 
within three-sixteenths of an inch of the outside 
edge when the head is held against the face or 
inside edge; gauge between the two cross-lines 
just drawn. Gauge to indicate the depth of 
gain— one-quarter of an inch will be sufficient. 
Chisel carefully to these lines. 

The front and back of the chest may have the 
tenons of the rails glued and inserted into the 
mortises of the respective posts. Adjust the 
clamps so that the faces of the posts into which 
the tenons enter will be at right angles to the 
face of the panel. 

While the glue of these parts is setting, 
square the bottom of the chest, and cut the cor- 
ners. Smooth the surface carefully before put- 
ting it in place, using plane, scraper, and sand- 
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paper. Since the gains in the posts were laid off 
for three-quarters of an inch, but very little 
wood can be removed in smoothing this piece. 
A better plan would be to smooth the bottom 
before cutting the gains, laying off the gains to 
suit the thickness of the bottom. 

To lay out the corners of the bottom (Fig. 
94), measure from each corner each way, along 
edge and end, one and seven-sixteenths inches. 
Square, and gauge lines at these points. Rip 
and crosscut to these lines. 




Fig. 94. Laying Out Gonitis of Bottom. 

Glue the tenons of the end panels, and clamp 
the chest together, carefully adjusting the bot- 
tom to the gains. 

"Break* ' a small egg-and-dart moulding in 
the eight corners where panel and post adjoin. 
Seventeen inches is the exact length of each 
piece. Nail through the moulding into the post 
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only. If the stile of the panel should shrink, it 
will then not draw the moulding away from the 
post. This moulding should be not more than 
three-sixteenths of an inch in depth. 

The top is to have three cleats fastened to 
the under side of it- They may have the edges 
and ends of one side of each beveled, if desired. 
Fasten them to the top, using screws. Holes 
will have to be bored through the cleats, and 
countersunk to receive the heads. About eight 
screws to the cleat will be sufficient- Fig. 91 
shows the manner of placing them. The position 
of the cleats should be measured off and marked 
accurately, so that the top may be adjusted to 
the sides properly when hinging. The slight 
bevel shown on top in Fig. 91 would be better 
omitted if ornamental corner-pieces such as are 
shown in the perspective are to be used. 

The hinges used may be common butts of a 
size to fit the three-quarter-inch rail to which 
one side is to be fastened. The easiest way to 
set these hinges is to cut sufficient depth out of 
the rail to allow the whole hinge to be sunk level 
with the top of the rail. The top of the chest 
may then be placed, and the position of the hinge 
upon it indicated. The part of the hinge fast- 
ened to the top will not need to be "set in'* by 
this method, but will be simply screwed fast, 
A neater piece of work would result if the hinge 
were to be let into the top and rail equally. 

As for a finish, it all depends upon one's likes 
and dislikes. Many satisfactory stains are on 
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the market. Mission oaks, weathered oaks, etc., 
would look well. If one prefers a smooth sur- 
face with dull waxed effect, it may be obtained 
by applying stain, filler, and wax. The direc- 
tions for each will be found printed in full upon 
the cans. 

The ornamental corner-pieces should har- 
monize with the finish. Corner-pieces suitable 
for this chest can be purchased at the hardware 
store in brass or possibly in old copper or 
wrought iron. 

The angle-irons under the chest are intended 
for ornament, as well as to reinforce the corners. 

AN INDIA STOOL 

The India stool (Plate 20, A) has been found 
simple enough in its construction for any boy of 
fair ability to make easily. It contains a through 
tenon and mortise. 

For the legs (Fig. 95), get a pice of stock 17 
inches long by 8 inches wide, preferably oak, of 
sufficient thickness to dress to an inch and three- 
quarters. Plane one surface just enough to get 
it smooth and level. Joint up one edge so that 
it shall be straight and square to the surface just 
planed. Set the gauge to one and three-quar- 
ters inches, and gauge from this jointed edge. 
Rip off this piece, allowing a little margin for 
smoothing up. Mark the two planed surfaces 
XX, one for working face, and the other for 
joint-edge. Plane to the gauge-mark just made. 
Without changing the setting of the gauge, mark 
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so as to have the piece of the same thickness as 
width, gauging, of course, from an XX side. 
Plane the unsmoothed surface to the gauge-line. 
Repeat until the four legs have been got out. 

Now square up one end of each leg, remem- 
bering to keep the beam of the try-square 
against each of the two XX sides. Measure 
from this end 16 inches; and with pencil and try- 




Fig. 96. Use of Bevel In Cutting Upper Ends of 8tool Leg. 



square, place a line around the four smoothed 
sides at this point. Set the bevel— or bevel- 
square, as it is sometimes called — so that its 
blade shall make an angle of sixty degrees with 
the handle (Fig. 96). 

Place the bevel along the sides of the leg so 
as to lay off lines as shown in Fig. 96. Place 
similar lines on the side opposite the one just 
marked. Saw along and plane carefully to these 
lines. This leaves the top of the leg like a house 
roof with two gables. Now locate the middle of 
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the ridge, and connect this point with each of 
the four corners, drawing the lines on the slop- 
ing surfaces. Cut to these lines, and the top will 
then slope from each of the four sides to a point. 
The bevel can be used to test the slope while 
planing. 

Square up the four rails from stock that will 
dress to a thickness of seven-eighths of an inch. 
They should each be three and one-quarter 
inches wide by eighteen inches long. If stock 
dressed to seven-eighths of an inch at the mill 
is used, the mill-marks should be planed, the 
plane bit being set very shallow, 

One-inch dowel rods are to be used for the 
top rails. They are to be cut to fourteen and 
three-quarters inches in length. 

Too great care cannot be taken in the laying 
out of the mortises. The positions which the 
legs are to occupy relative to one another must 
be kept constantly in mind. Stand the legs up- 
right so that the XX surfaces shall face out- 
ward, and place pencil marks approximately 
where the mortises are to be cut. 

Lay the legs side by side on the bench, and 
even the ends by means of the square. Measure 
from the bottom of one of the legs six and one- 
half inches, and square a sharp pencil line across 
the four pieces. With try-square and pencil, 
carry this line entirely around each leg. 

Now measure up three and one-quarter 
inches from this mark, to locate the upper ends 
of the higher mortises; and, on an adjacent side, 
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measure down the same distance to locate the 
lower ends of the lower mortises. Since the 
mortises are to extend entirely through the leg, 
these lines must be laid off on the opposite sides 
also. 



j&_ 



"50T 



C 



J_ 



=!*-_* 



1 



p^ 



** 



I V 





Y 



XX 



-X7C 




__J 



Fig. 97. Layout of Mortises and Tenons. 



To locate the sides of the mortise (Pig.97, A), 
set the gauge to eleven-sixteenths of an inch, 
and gauge, being careful not to allow the gauge- 
marks to cross the pencil marks at the ends of 
the mortise. All gauging must be done from the 
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XX surfaces. Remember that the mortises on 
the same leg are at right angles to each other, 
or are on adjacent sides, and that one passes 
through just below the other. The second side 
is located similarly , the gauge being set to one 
and one-sixteenth inches. 

As the mortise is small, it will be better to 
do no boring, but to select a chisel just the width 
of the mortise, and, beginning at the middle of 
the mortise, work out to each end. Cut half-way 
through the leg, then turn it over, and cut 
through from the other side. No trimming of 
the sides of the mortise is necessary; but care 
must be taken to stand at the end of the mortise 
while cutting, so as to be able to sight the chisel 
plumb with reference to the sides. 

The holes for the dowel pins are laid off one- 
half inch from the sides of the legs, and one-half 
inch from the ends of the mortise (Fig. 97, A). 
They are bored entirely through the legs, but 
not until the tenons are in place. 

The holes for the large rods which support 
the seat are bored in the middle of the legs, 
three-quarters of an inch from the lower «edge 
of the slope to the center. There are but two of 
these in each leg, and they are on the sides not 
marked XX. A one-inch bit is used, the holes 
being bored to a depth of three-eighths of an 
inch. 

To make the tenons, measure from the end 
of each rail two inches, and square a knife line 
on the four sides (Fig, 97, B), From this line, 



246 HOME SHOP WORK 

measure fourteen inches and repeat. There 
should remain two inches of rail for the second 
tenon. Set the gauge to one-fourth of an inch, 
and gauge from the working face on both edges, 
and also on the ends of each rail. Now set the 
gauge to five-eighths of an inch, and gauge as 
before. This lays off a tenon of the same width 
as the rail, with a thickness of three-eighths of 
an inch and a length of two inches, with shoul- 
ders on two sides. 

Rip carefully to the gauge-lines with the 
tenon-saw, and crosscut to the knife lines. 
Bevel the ends of the tenons slightly, to insure 
their entering the mortises easily. 

Fit the tenons into the mortises, marking 
each, as soon as fitted, in such a way that no two 
tenons shall be fitted to the same mortise. A 
good way is to letter a tenon AA, and its mortise 
AA; another BB, etc., keeping the XX faces out 
and up while fitting. 

Scrape and sandpaper well; then put two 
sides of the frame together, using cabinet- 
maker's clamps to hold the legs in place until 
the three-eighths-inch holes for the dowel pins 
have been bored, and the pins driven in place. 
Glue is not necessary with this construction. 
Place the remaining rails and rods in place, and 
fasten as just described. 

A good finish may be obtained by filling with 
golden oak paste filler, applying one coat of thin 
shellac, followed with two coats of prepared 
wax. No stain is necessary prior to the filler, 




Fig. W. Weaving Stool Sort of Bo* Ttt*t. 
247 



248 HOME SHOP WOBK 

for a filler can be purchased which contains suffi- 
cient coloring matter. Allow the filler and shel- 
lac each to dry over night. Rub the wax weU 
after each application, with a flannel cloth. 

The most satisfactory thing for the seat is 
obtained by taking rush fiber, and weaving it 
around the dowel rods as shown in Fig. 98. Be- 
gin by fastening one end of the fiber to the post 
as at A. Carry the cord around the nearest 
dowel rods (as at A), carrying it under, then 
over. Now carry it around the adjacent rod 
(as at B), passing it under, then over, the rod. 
Next carry the cord entirely across the stool 
to the opposite rod, passing it under, then over 
(as at 0). Pass it around the adjacent rod (as 
at D). Now carry it entirely across the stool to 
E. Continue in this way until the seat is com- 
pleted. Always pass the cord under from the 
inside, then over the rod. Keep the strands 
pressed closely to the legs in starting, and 
against one another. 

The leather seats shown in the accompanying 
plate (Plate 20, A) are cut large enough to lap 
under the rods about one inch. An eyelet punch 
is used to put holes along the edges of the leather 
one inch apart. Eyelets are inserted, and 
mason's cord is woven through these back and 
forth. 

Other ways of making the seat for this stool 
will suggest themselves. 
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HANGING CLOCK OF MISSION DESIGN 

The hanging clock in Plate 20 (B) makes an 
appropriate piece for office or home. Weights 
furnish the motive power. This clock must be 
fastened firmly to the wall, and be properly lev- 
eled and the movements adjusted if the best 
results are to be expected. Fig* 99 is a detailed 
drawing, giving dimensions. 

There are two ways of fastening the parts 
together, with lag screws and square butt joints 
with small dowels, or with lag screws and stub 
tenons. The latter makes the best work, but 
the former is easier, The second method is 
advised, and will be described. 

We may begin by making the four posts 
square, in the usual manner, two pieces to a 
width and thickness of one and one-half inches 
each, with a length roughly sawed to forty-three 
inches. These are for the back posts. Square 
two more pieces for the front posts to the same 
width and thickness, but with a length of twenty* 
nine inches* Point one end of each of these 
pieces to an angle of forty-five degrees, Use the 
bevel-square in making the slopes and in test- 
ing, and do not work by guess. Measure from 
the end of each piece about a thirty-second more 
than three-quarters of an inch; and square light, 
sharp pencil lines around the four sides, remem- 
bering to keep the try-square handle against the 
joint-edge or working face. These lines give the 
shoulders for the slopes. From these lines, lay 
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off the slopes on opposite sides. Saw close to 
these lines, and plane smooth. Locate the mid- 
dle of the resulting ridge, and again saw and 
plane. To set the bevel-square to forty-five de- 
grees, hold the handle against the beam of the 
steel square, and move its blade until it marks 
the corresponding figures on beam and blade. 
From these shoulders, measure forty and three- 
quarters inches on two of the pieces, and square 
lines around for the shoulders. On the other 
two, measure twenty-six and one-half inches. 
Shape these ends as were the others. 

Before laying out or cutting the mortises, 
the other stock may be squared up. The cross- 
bars are of seven-eighths-inch stock. Square up 
for the front and back five pieces to a width of 
one and three-quarters inches and a length of 
fifteen inches. As these bars all have tenons on 
the ends, it is necessary to saw them only; they 
should be sawed carefully, however. 

While the seven-eighths-inch stock is out, cut 
and square four pieces to an inch and three- 
quarters, with a length of nine and one-half 
inches. Also square four pieces of the same 
stock to a width of one and one-eighth inches 
and a length of nine and one-half inches. These 
eight pieces are for the cross-bars on the sides 
of the clock. 

The vertical bars are of three-quarters-inch 
stock, and there will be needed six pieces with a 
width of three-quarters and a length of thirteen 
and three-eighths inches for the sides. For the 
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front, there will be three pieces three-quarters 
inch square, with a length of four and one-half 
inches. 

The two braces are to be one and one-eighth 
inches square, with a length of fourteen inches. 

The slats for the back are to be made of 
three-eighths-inch stock, squared to a width of 
two inches and a length of forty and three-quar- 
ters inches. There will be three of them. 

Fig. 100 shows the manner of laying out the 
mortises on the posts. Place the posts as they 
are to go, and mark roughly with pencil the ap- 
proximate positions of the mortises. The face 
marks are to be turned in. Now lay the two long 
pieces (Fig. 100, A) on the bench, and even the 
top ends at the shoulder of the bevel with the 
try-square, keeping the inside surfaces of the 
back posts upward. Begin at the top bevel, and 
measure one and five-eighths inches, then one 
and one-quarter inches, thirty-five inches, and 
one and one-quarter inches. If no mistake has 
been made, one and five-eighths inches will re- 
main. Square sharp pencil lines across at these 
points. 

Place the same pieces (Fig. 100, B), with 
the front surfaces upward; even the top ends; 
and mark off one and one-eighth inches, one and 
one-fourth inches, two and nine-sixteenths, five- 
eighths, thirteen and three-eighths, five-eighths, 
two and nine-sixteenths, and one and one-quar- 
ter inches. There should remain seventeen and 
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three-eighths inches. Square sharp pencil lines 
across at these points. 

Place the two short posts (Fig. 100) together, 
with the inside surfaces upward. Even the top 
ends, and mark off one and five-eighths inches, 
one and one-fourth inches, fifteen and one-half, 
one and one-fourth, four and one-half, and one 
and one-fourth inches. There should remain one 
and one-eighth inches. 

Place the back surfaces of these posts up- 
ward; even the top ends; and mark off and 
square light pencil lines across, one and one- 
eighth inches, one and one-fourth, two and nine- 
sixteenths, five-eighths, thirteen and three- 
eighths, five-eighths, two and nine-sixteenths, 
and one and one-fourth inches. 

These pencil lines locate the ends of the 
various mortises. All of the pieces were pen- 
ciled before any gauging was done, so that the 
gauging might all be done at once. But two set- 
tings of the gauge are necessary. More are a 
waste of time. To set the gauge, find and mark 
with the knife point the middle of one of the 
pieces. Measure to each side of this mark three- 
sixteenths of an inch. Set the gauge on the 
piece ho that the block is against a face, and the 
spur cm one of the knife marks. Tighten the set- 
nerow, and gauge for all mortises on all posts 
with thin netting. The second setting is obtained 
from the ttrnt post by placing the block as was 
flrnt done, placing the spur in the second knife 
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mark. These mortises are to be three-eighths 
of an inch wide and nine-sixteenths deep. The 
gauge-block, in all gauging, must be held against 
an X X surface at all times. If the pieces are of 
the correct width and thickness, the first setting 
will be nine-sixteenths of an inch, and the 
second flf teen-sixteenths, 

A three-eight hs-hieh chisel should be used in 
cutting these mortises, care being taken not to 
mar the ends or sides. No boring is necessary. 

Fig, 101 (upper part) gives the layout for the 
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Fig. 101, Details of Cross and Side Bare, 



tenons of the cross-bars. Even the ends of the 
five pieces after having placed them on edge t 
side by side. Measure, and mark with a knife a 
point one-half an inch from the evened ends; 
then, from this point, fourteen inches. Square 
knife lines across the edges of all these pieces at 
these two points. Separate them t and carry the 
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knife lines around the other smoothed surfaces. 
These lines mark the shoulders of the tenons. 

The gauging for the sides of the tenons is as 
follows: Set the gauge to one-quarter of an 
inch, and gauge on ends, on surfaces, and on 
edges, as far back as the knife lines, keeping the 
gauge-block against a joint-edge or a working- 
face. Next set it to five-eighths of an inch, and 
gauge from the working face only. Again, set 
the gauge to one and one-half inches, and finish, 
this time with the block against the joint-edge. 

The shoulders for the side-bars (Fig. 101, 
lower part) should be laid out before any gaug- 
ing is done, so that these pieces may be gauged 
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Fig. 102. Details of Cross and Side Bars. 

at the same time as those for the cross-bars, 
for their tenons are of the same size. The dis- 
tance between the shoulders is eight and one- 
half inches. There will be four of these pieces. 
The tenons of the four pieces (Fig. 102, upper 
part) differ from those of the side-bars in width 
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only. The second setting of the gauge, when the 
block is held against the joint-edge, is seven- 
eighths of an inch, instead of one and one-half 
inches. 

There are three pieces shown in Fig. 102; and 
the distance between the shoulders is four 
inches, the tenons being one-quarter of an inch 
long- As the tenons of the six long pieces (Fig. 
102) are of the same size as those of the short 
pieces, their shoulders should be marked before 
beginning any gauging on the short pieces. The 
distance between the shoulders wiU be twelve 
and seven-eighths inches. The gauge is set first 
to three-sixteenths of an inch, and all the pieces 
gauged from both joint-edge and working face. 
It is then set to nine-sixteenths of an inch. 

The mortises (Fig* 101, upper part) are to 
be cut in two of the pieces only. They are laid 
off from the middle toward each end. Measure 
three-sixteenths each side of the middle, and 
mark with knife point; then two and three- 
eighths and three-eighths. Square knife lines 
across the two pieces at once, 

The mortises (Fig. 102) should be laid off 
now — three-sixteenths each side the middle, one 
and one-eighth inches, then three-eighths. The 
gauging for the cross-bars and side-bars may be 
done at the same time. The first setting will be 
one-quarter of an inch, the second five-eighths, 
as for the tenons on these pieces. The mortises 
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are to be cut a little deeper than one-quarter of 
an inch. 

Glean all pieces with scraper and sandpaper, 
and glue up the back and front. When these 
parts have remained in the clamps long enough 
for the glue to harden, put in the side-bars. 

The slats (Fig. 99) should be put on before 
the side bars are put in, however. They are 
spaced two inches apart, and may be fastened 
with light brads at the middle of the piece, and 
these covered with ornamental wrought nails. 
Blued screws may be used. 

The braces have one end of each cut to an 
angle of forty-five degrees. They are then held 
in place (Fig. 99), and the length marked. They 
are fastened in place with screws put through 
from the back so that they will not show from 
the front. 

In the clock shown, lag screws, one-quarter 
by three inches, were put through the posts into 
the center of the tenons of each one and three- 
quarters-inch bar. Washers were used, and the 
effect was quite pleasing. The posts should be 
bored with a one-quarter-inch bit, the tenons 
with a three-sixteenths to the depth the screw 
will enter. 

The face may be fitted in place. It is better 
to fit a side and an end, then marking with a 
knife while holding it in place, than to square 
to dimensions. The corners are cut, a two-inch 
circle being described from each corner as a cen- 
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ter. The figures should not be placed upon the 
face until it has been stained. They are a part 
of the movement and will be put on by the one 
who sets the movement. The dotted lines (Fig. 
99) show the shape of the box which is to hold 
the clock works. The size of it will depend upon 
the kind of movement, but sides should be made 
so that they can be fastened with screws to the 
cross-bars. The back should be put on with 
screws. 

The face should have metal buttons fastened 
at top and bottom on the back, to turn over the 
cross-bars to keep the face from falling forward, 
and to permit of its easy removal. 

A medium-dark mission stain, followed when 
dry by a very thin coat of shellac, will be 
suitable. 

A HALL CLOCK 

For the hall clock illustrated in Plate 21 (A) 
and shown in working drawing in Fig. 103, there 
will be needed the following pieces. Order them 
mill-planed and sandpapered as indicated in the 
stock bill. "S-4-S" and "S-2-S" are abbrevi- 
ations that will be understood at the mill as 
meaning surfaced or sized or smoothed on four 
and on two sides, respectively. Quarter-sawed 
white oak makes up nicely. It is carried in stock 
by most dealers, and takes a beautiful finish. 
Plain-sawed red oak is very appropriate for 
mission designs such as these: 
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MIU BUI for HaU Clock 

4 posts, 1% by 1% inches by 6 feet 1 inch. S-4-S. 

3 rails, 1 by 4 by 15% inches. S-4-S. 

4 rails, 1 by 4 by 10% inches. S-4-S. 
1 rail, 1 by 2 by 15% inches. S-4-S. 

1 rail, 1 by 1% by 15% inches. S-4-S. 

2 rails, 1 by 2y 2 by 10y 2 inches. S-4-S. 

1 stile, % by 1% by 48% inches. S-4-S. 

2 panels, % by 7 by 48% inches. S-4-S. 

2 panels, % by 9% by 14% inches. S-4-S. 
1 panel, % by 14% by 14% inches. S-4-S. 

1 top, 1% by 16 by 22 inches. S-2-S. 

2 brackets, 1% by 2% by 4 inches. S-2-S. 

Stock for the box which is to contain the 
movement should be made of ^-inch yellow pop- 
lar. The size and construction of the box will 
depend somewhat upon the kind of movement 
that is to be used. Ordinarily there will be 
needed: 

2 pieces, % by 6 by 16y 2 inches. S-2-S. 
2 pieces, Vfe by 6 by 7 inches. S-2-S. 
1 piece, y 2 by 8 by 8 inches. S-2-S. 

Begin work by squaring the posts to length. 
Place them side by side, and lay off the mortises 
and the auger-holes for the lag screws. Chisel 
these mortises, and bore the holes. The tenons 
are to be stub tenons — about y 2 inch long — so 
that the mortises need not be cut much deeper 
than y 2 inch. These stub tenons hold the rails 
from turning, the lag screws giving the strength 
needed. A 14 by 2%-inch lag screw is a good 
size to use. There will need to be a smaller hole 
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Fig* 103* Construction DetaiU of Hall Clock Shown In 
Plate 21(A). 

in the end of the rail than is bored in the post— 
Via i^ch is about right It will be well to have a 
few of the screws l /o inch longer than the others, 
to be used in case the shorter screws should strip 
the wood threads because of over-wrenching. 

Lav off the tenons of the rails, and cut them. 
These rails are all 1 inch thick, and will stand 
shouldering on the four sides of each end. 
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Three-eighths or V2 inch is a good thickness. 
The location of the holes in the ends of the ten- 
ons can best be determined after the tenons are 
fitted into their mortises. 

Plow the rails and posts for the panel 
grooves. Cut and fit the panels, and then as- 
semble the whole, gluing the tenons before 
inserting the lag screws. 

The top may now be squared up. It has a 
%-inch bevel on the front and ends. Fasten it 
in place, nailing down into the posts. 

The two brackets are easiest got by squaring 
a piece to 2 by 3 and % inches long, then ripping 
diagonally. Plane these surfaces smooth, and 
put on the ornamental groove as shown in the 
photograph. Fasten the braces with light brads, 
covering the heads with putty colored to match 
the finish. 

The face or dial may be either of wood or of 
heavy copper. Whichever is used, there will be 
needed four corner-blocks fastened to the rails, 
into which screws through the face can be 
fastened. 

Bronze figures for the dial have two prongs 
each, which are put through the face and 
clinched on the back. 

The size and shape of the box for the 
"works" will have to be determined after they 
are purchased. In general there will need to be 
two verticals fastened top and bottom to the 
front rails of the frame, as indicated in the draw- 
ing, with two horizontals, the lower so placed as 
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to bring the pinion to the center of the dial, 
approximately. Hooks with nuts are furnished, 
that permit the fastening of the " movement" to 
the bottom horizontal They are long enough to 
permit of a little " blocking up" if the pinion is 
too low, A back is needed to keep the dust out. 
Like the front, it should be fastened with screws 
so as to allow easy access to the movement* 

The adjustment of a clock is rather delicate; 
and if the clock is out of level, the ratchet will 
not release properly, hence the clock will not 

u nm. n 

To permit of the adjusting of the clock frame 
to uneven floors, bore and insert four lag screws 
— large-headed ones — in the lower ends of the 
posts. The clock frame will rest on these, which 
may be turned at will so as to "take up" any 
unevenness in the floor. 

As for the finish, a dark effect will be most 
appropriate for this design, A water stain, 
sanded lightly when dry, followed by a dark 
filler, colored to match the stain, and this, when 
dry, by several coats of wax, makes an easy and 
satisfactory finish. 

HALL CLOCK OF MISSION DESIGN 

It is very important that only straight- 
grained, well-seasoned oak should be used in 
making the hall clock illustrated in Plate 21 (B) 
and detailed in Fig. 104, Begin by squaring up 
the sides of the posts to an inch and three-quar- 
ters each way. Time and much labor are saved 
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by getting a plank planed on two sides to an 
inch and three-quarters. Then all you need do 
is to straighten and square one edge, gauge and 
rip, and square up the remaining edge. Repeat 
until you have the four posts. The mill marks 
can be easily taken off when you scrape them 
just before putting together. Miter the tops to 
forty-five degrees on the four sides, and plane 
smooth. Measure the length, seventy-eight 
inches, and square off the lower ends. These 
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rig. 104. Oomtruotion Details of Hall Clock Shown In 
Plato 21(B). 

ends are shaped on every side one-eighth of an 
inch back, and four and one-half inches up. The 
cross-bars can be got out of the one and three- 
quarter-inch plank, as were the posts, by setting 
the gauge to one and one-eighth inches. There 



HOME SHOP WORK 



265 



will be eight of these bars sixteen inches long, 
and eight of them twelve inches long. The de- 
scription which follows is for a square butt joint 
doweled; but a better construction is the stub 
tenon as in the two preceding clocks. The slats 
can best be got out of lumber planed on two sides 
to three-eighths of an inch thick, There should be 
three pieces fifty-five and three-fourths inches 
long by two inches wide; four pieces twenty-five 
and three-fourths inches long by two inches 
wide; and four pieces twenty and one-half inches 
long by two inches wide. After the ends of these 
pieces have been squared up f the corners may be 
cut off, measuring down on the narrow edge and 
back on the ends one-quarter of an inch each. 

Place the four posts in the positions they are 
to occupy relative to one another, placing the 
best pieces where they will show most. Then, 
as you usually mark the better surfaces XX 
when you are squaring up the pieces, you ought 
to be able to get the best surfaces where they will 
show most, by placing the X X marks forward 
and out. With the four posts marked so that 
you can tell where they are to go — as "back- 
left," " back-right/' " front-left," "front-right" 
— place them side by side with the forward faces 
up. With the square, even the top ends. Begin 
at the topmost point of one of them, and measure 
down three and three-eighths inches, and square 
a line across the four posts; measure from this 
line sixteen and three- fourths inches, and square 
a line across all four posts; measure again thirty 
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inches, and repeat; then, twenty-two inches, and 
repeat. If the measuring has been correctly 
done and the posts are of the right length, there 
should remain five and seven-eighths inches. 

Now place the posts side by side as before, 
but have the outer side surfaces, instead of the 
forward surfaces, up. Even the ends with the 
square, so that the lines you have just placed on 
the posts are square across. This time, measure 
three inches, beginning at the point, and square 
a line across the four posts; the other measure- 
ments are as before, except the remainder at the 
bottom, which will be six and one-fourth instead 
of five and seven-eighths inches. Set the gauge 
to one-half the width of the posts, and gauge on 
each line for the middle. Be careful not to gauge 
so far that the bolt-head will not cover. Bore all 
of those holes with a three-eighths-inch bit. The 
front bars will be three-eighths of an inch higher 
than the corresponding side bars, in order to 
allow the lag screws to pass each other. Gauge 
the ends of the cross-bare to find the center; or 
draw two diagonals, and bore two inches deep 
into the ends with a quarter-inch bit. 

Dowel the ends; then scrape and sandpaper 
the posts and cross-bars, and put the framework 
together, using lag screws three-eighths of an 
inch by four inches. Use washers. Care should be 
taken not to pull the threads off the wood by con- 
tinuing to wrench after the bolt is as tight as it 
need go. A cross-bar can be held in the vise while 
the screw is being put into it, by beginning the 
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work at one end of the post and working towards 
the other. The slats are to be fastened in the 
cross-bars with three-quarters by one-eighth-inch 
round-head blued screws. Holes large enough 
to allow the screw to pass through easily, should 
be drilled in the slats. On the longest slats, 
measure one and seven-eighths inches for the 
first hole; then thirty inches from this for the 
next; and twenty-two inches from this for the 
bottom one. On the four slats next in length, 
measure from one end one and seven-eighths 
inches; then, from this, twenty-two inches. On 
the four shortest slats, measure from one end 
one and seven-eighths inches; then sixteen and 
three-quarters inches. After boring, scrape, 
sandpaper, and put in place as indicated on the 
drawing, Fig. 104. 

The face of the clock requires a piece of clear 
lumber dressed on two sides to one-half an inch. 
It is better to fit the face to the framework than 
to try to square it up to the correct size inde- 
pendently. Get the width first, by planing one 
edge, then holding in position, and marking the 
other. Plane to this line, putting the piece in 
place occasionally to see that you get a good fit. 
Hold the face in position, and, with the knife 
point, carefully mark both ends. Saw, plane, 
and fit these ends. The corners are marked by 
setting the dividers to two inches, and are sawed 
with the turning saw. Scrape and sandpaper all 
the mill marks off, and fasten four small metal 
buttons on the back so that they will catch the 
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cross-bars and keep the face from falling for- 
ward. The box which holds the movement is 
fastened to the cross-bars, and keeps the face 
from falling backward. 

The box which is to contain the movement is 
made of half -inch poplar dressed on two sides. 
The sides should be made long enough to reach 
from cross-bar to cross-bar. The size of the box 
will depend upon the kind of movement put in. 
The usual size would be six inches deep; six 
inches high, inside measurement; and eight 
inches wide. The holes for the chains, pendu- 
lum, etc., should be put in by the one who sets 
the movement. Unless you are experienced in 
such things, you would better get some person to 
assist you in setting the movements. With the 
size of the box given above, the gong should be 
fastened on the outside of the back, the striker 
being bent so as to extend through an opening. 
The back of the box should be put on with screws 
so that it can easily be taken off. 

The figures of the face come with the move- 
ment, and have soft brass pins soldered to the 
back, by means of which they are fastened to the 
face. Take a piece of heavy paper and make a 
pattern of the clock, full size. With your com- 
pass, describe a circle, with a radius of six and 
three-quarters inches. Divide this circle into 
twelve parts. An easy way to do this is to draw 
a horizontal and a vertical line through the cen- 
ter; then, using the same radius as that of your 
circle place successively one point of the com- 
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pass where these lines cut the circle, and allow 
the other point to mark the circle where it will. 
Draw lines through opposite points, and they 
will be found to pass through the center of the 
circle and divide it into twelve equal parts. 

Place the figures in position on the paper, 
pushing the pins through the paper when in po- 
sition. Notice the arrangement of the figures in 
the picture (Plate 21, B), the three and the nine 
being the ones at which the change is made. 
Place this pattern on the wood, and drill holes 
for the pins. Do not put the figures on until all 
the wood finishing has been done. 

A good finish for the clock can be obtained 
by staining with brown Flemish water stain, and 
filling. When thoroughly dry, apply one or two 
coats of prepared wax. 

A HALL TREE 

A companion piece for the hall clock just 
described is the hall tree shown in Plate 22 and 
Fig. 105. For this will be needed the following; 

Mill Bill for Hall Tree 

1 post, 2 by 2 inches by 6 feet 2 inches. S-4-S, 
4 feet, 1% by 4*4 by liy 2 inches. S-2-S. 
1 base, 2 by II by 11 inches, S-2-S, 
4 braces, V/% by IVi by 6 inches. R-4-S. 
8 pegs, % by % by %% inches. &4-S. 



The post may be made first, and the V-shaped 
grooves cut as indicated on the drawing, Fig, 
105. Next make the base as detailed. The hole 
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in the center is for the lag screw which holds 
the post to it, and should be % inch in diameter. 
In the end of the post should be bored a ^4-inch 
hole, also for the lag screw. A % by 3^ or 
4-inch screw will be needed. 

The four feet are to be shaped as indicated 
in the drawing. Angles of 30 degrees and 60 




Fig. 105. Details of Hall Tree Shown in Plate 22. 
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degrees are easily obtained. Hold the beam of 
the bevel against either the blade or tongue of 
the steel square. Adjust the blade of the bevel 
so that it shall be the hypothenuse of a right- 
angled triangle in which its length shall be twice 
that of one or the other of the sides of the tri- 
angle made by the edges of the blade and tongue 
of the square. 

The braces are cut at angles of 45 degrees, to 
the length indicated. The pegs have their 
mitered ends cut at an angle of 60 degrees. They 
may be fastened to the post by dowels; but a 
better way is to cut them long enough to " tenon 
them in." There will be considerable " prying" 
on them, and they should be " set in" as far as is 
possible. 

Time will be saved, and a better finish result, 
if the parts are stained and filled before putting 
them together — except those which have to be 
glued. Glue will not stick to oiled surfaces to 
advantage. 

The feet are to be fastened to the base with 
strong flat-head screws from underneath. The 
base is fastened to the upright with the lag 
screw, and the braces are nailed to base and post, 
the heads of the nails being covered with orna- 
mental heads representative of the old hand- 
wrought nails. 

The finish for the hall tree should be the same 
as that for the hall clock. 
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UMBRELLA STAND FOB THE HALL 

The umbrella stand shown in Plate 23 and 
in Fig. 106 makes a good companion piece for 
the hall clock and hall tree. It is of simple de- 
sign, comparatively easy to make, and, with the 
copper drip-pan, provides a very satisfactory 
place for keeping umbrellas. 

For the posts, square up in the usual way 
four pieces of stock so that they shall be when 
finished one and one-eighth inches square, and 
of a length sufficient to make 28 inches, not 
including the bevels at the top ends. 

A good way is to get a board dressed on two 
sides to a thickness of one and one-eighth inches. 
It will be slightly thicker than this, so that the 
smoothing plane can be set very shallow and the 
mill marks planed off without reducing the 
thickness below what is wanted, if care is exer- 
cised. Next, joint one edge, making it straight, 
and square to the working face which has pre- 
viously been selected and marked. Set the 
gauge to one and one-eighth inches, and gauge, 
keeping the block against the edge just planed. 
Rip parallel to this gauge-line, allowing a small 
margin for planing. Plane carefully to the 
gauge-line, testing the edge with the try-square 
frequently while planing, to make sure that it 
will be square when the line has been reached. 
This operation can be repeated until the four 
pieces have been obtained. 

Square the end of each post, then measure 
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off twenty-eight inches, and slope the remaining 
end to an angle of forty-five degrees. 

Rather than make a measurement of each 
of these lengths separately, a better way would 
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Fig. 106. Detail! of Umbrella Stand Shown In Plate 23, 
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be to square up the four sides and one end of 
each; then, placing them side by side, with the 
planed ends made even and squared to the side 
of one of them by means of the try-square, 
measure the length, and square across the four 
at once. 

1 




Fig. 107. Detail of Top Bails. 

Before finishing the posts, get out the stock 
for the remaining pieces. 

Proceeding in the same manner as with the 
posts, get out four rails for around the top of 
the stand. Use stock seven-eighths of an inch 
thick, and make the pieces seven-eighths of an 
inch square. Cut them to a length of nine 
inches. As these ends are to have mitered 
tenons on them (Fig. 107), they need not be 
planed at all, but merely sawed to the line. 

For the shelf which supports the drip-pan, 
square up a piece of seven-eighths-inch stock so 
that its surfaces shall be free of mill marks and 
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shall measure nine inches by nine inches by 
seven-eighths of an inch. 

Secure a stick of dowel rod of three-eighths 
of an inch diameter — a slightly larger or smaller 
size would do — and cut it into eight lengths of 
eight inches each. 

This prepares all the stock necessary. The 
shelf for the drip-pan (Fig. 108) may next be 
completed. With the try-square and a sharp- 
pointed pencil, square lines three-fourths of an 
inch, measured from the corner, in each direc- 
tion. Prepare each of the corners in this way. 
Saw carefully to these lines, using the chisel to 
trim them true, if necessary. Draw the diag- 
onals, or the lines which extend from corner to 
opposite corner, so as to locate the center of the 
board. Set the dividers to a distance of three 




Fig. 108. Detail of Shelf for Drip-Pan. 

inches between the points, and describe a circle. 
It would be better to draw the diagonals before 
the corners of the board are cut, to insure locat- 
ing them properly. 

Bore a hole within this circle of a size suffi- 



276 HOME SHOP WORK 

cient to allow the blade of the turning saw to 
enter. In this case, what is known as a key- 
hole saw will be better. The turning saw can be 
used, however, by taking the saw blade loose at 
one end, and inserting it through the hole, then 
fastening it again. Smooth the circle after 
sawing, with scraper. 

Since cutting such a large hole weakens the 
board quite materially, small cleats on the 
under side, running across the grain, may be 
fastened to good advantage. 

Next, lay out the tenons which are to be 
made on the ends of the rails. Place the four 
rails side by side, getting the ends even and 
square to the sides. Measure from the evened 
ends seven-eighths of an inch, then seven and 
one-fourth inches from this line, and square lines 
across the faces at these points. There should 
remain seven-eighths of an inch from this line 
to the end of the piece. Square these lines en- 
tirely around each of the pieces, keeping the 
try-square handle against the working face and 
joint-edge respectively while so doing. 

Set the gauge at one-eighth of an inch (Fig. 
107), gauge each side of each piece at each end. 
Next set the gauge to three-quarters of an inch, 
and gauge as before. Be sure to keep the gauge- 
block against the working face and joint-edge. 

With the tenon saw, rip to these gauge-lines, 
and crosscut to the pencil lines. Make sure the 
shoulders of the tenons are square before you 
proceed further. 
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A miter of forty-five degrees should be cut 
on the ends. This can best be done with the 
miter-box. The long point of the miter should 
be seven-eighths of an inch from the shoulder 
of the tenon, 

Place the posts upright, in the positions they 
are to occupy relative to one another, and mark 
in some way the approximate locations of the 
holes which receive the dowels, the mortises 
which receive the tenons, and the gains in which 
the drip-pan shelf enters its corners. Now, 
place them side by side, with the inside surfaces 
upward and even; and square the lower ends to 
the sides. Measure from the bottom of the posts 
five inches; from this point, seven-eighths of an 
inch; from this, four inches; then twelve inches; 
five-eighths of an inch; and, finally, four inches. 
There should remain one and one-half inches to 
the edge of the bevel which is on the top. 
Square sharp pencil lines across the four pieces 
at these points. Carry these lines across the 
remaining inner surfaces, using the try-square. 

Set the gauge to seven-eighths of an inch; 
and, keeping the block against the inner surface, 
gauge on the remaining inner surfaces between 
the lower marks, which are seven-eighths of an 
inch apart. Do this on each inner surface of 
the four posts. Set the gauge to one-eighth of 
an inch, and gauge as before. This gives the 
depth of the gain or recess, while the first setting 
of the gauge gave the width. 
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For the sides of the mortises at the upper 
ends of die peels, set the gauge first to one- 
quarter of an inch, and gauge from the outside 
surfaces upon eaeh of the inside surfaces, be- 
tween the lines whieh were laid off fire-eighths 
of an inch apart. Then set the gauge to seven- 
eighths of an inch* and repeat, keeping the block 
against the same surfaces as before. 

Measure, and mark on the remaining lines 
the middle of the posts. These marks give the 
points at which to set the spur of the bit in 
boring the holes for the dowel rods. Chisel the 
gains, and cut the mortises. 

Bore the holes for the dowels with a three- 
eighths-inch bit. If possible, secure a bit one- 
thirty-second of an inch smaller than the sup- 
posed size of the dowel. Dowels shrink, and this 
will insure a tight fit. 

Scrape with the steel scraper, and sandpaper 
all the parts before putting them together. 

Put a touch of glue on the ends of two of 
the dowel rods, and on one of the tenons, and 
drive them in place. Then glue the remaining 
ends, and place the corresponding post in place. 
Drive this down to its place, and, after placing 
the shelf which supports the drip-pan, clamp 
this side together. Always use a block of wood 
to hammer upon. Never strike the frame 
directly. 

Put the other parts of the stand together in 
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a similar way. Allow the glue to dry over night 
before removing the clamps. 

The shelf which supports the drip-pan may 
be fastened by driving two small nails through 
each post into it before the glue has had time to 
set. The nail-holes may be filled with a putty 
stained to match the finish by mixing some of 
the filler with it. 

If the stand is to be a companion piece to 
the hall tree, the same finish may well be used. 
If not, then any desired finish may be applied, 
the kind of wood determining the manner of 
applying it. 

The copper drip-pan can easily be made. 
Cut a sheet of copper in the form of a circle, 
using a three and three-quarter-inch radius. If 
the copper must be bought, the gunsmith will 
probably cut it to shape. 

Prepare a block of wood (Fig. 109) so that 
it shall be three inches by three inches, with a 
length of six inches. 

In one end of this, hammer a hollow about 
one-half an inch deep, having a diameter of 
about one and one-half inches. 

Next, mark off the copper in a series of rings, 
using the center of the metal as the common 
center. Any radii will do, except that the 
largest circle should be made so as to be three- 
quarters of an inch within the one forming the 
edge of the copper. 

Procure or make a wooden mallet, rounding 
off one end of it so that it will fit the hole made 
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in the end of the block; the other end should be 
flat. 

Place the copper on the block; and, begin- 
ning near the center, gradually turn the copper 
around so as to be able to beat over the hole 
with the round end of the mallet along the circles 
made on the copper. Work in this way along 
the circles until the outer one is reached; then 
work back toward the center, repeating until 
the copper is hollowed about an inch. 




Fig. 109. Block and Mallet for Hammering Copper Drip-Pan 

to Shape. 



The copper will tend to "buckle" along the 
outer edge. Turn the pan over, and, with the 
flat end of the mallet, beat it back to shape. 

The copper may be polished and a coat of 
lacquer applied, or — better — it may be allowed 
to remain without any further attention. 
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The stand illustrated in Plate 24 will require 
ich less time in the making than most of the 
articles recently described- It is comparatively 
simple in its construction, and has but one joint 
that will require more than ordinary care* The 
piece is intended for a plant stand. Its height 
makes it quite suitable for plants such as ivy, 
which grow down over the sides of the recep- 
tacle, rather than in an upward direction. It 
may be used equally well as a pedestal for 
statuary or vases* The wood should be well- 
seasoned to prevent its warping. Oak, red or 
white, will work up well, finish nicely, and stand 
rough usage about as well as any other kind of 
wood- Chestnut finishes nicely; but, as it is soft, 
it is hardly suitable. 

For the cross-pieces which form the base, se- 
cure two pieces of such a size that each may be 
squared to one and three-quarters by one and 
three-quarters by twenty inches. The post or 
upright will be finished to the same thickness 
and width, with a length of thirty inches. 

If the wood is thoroughly seasoned so that 
it will be straight and out of wind when finished, 
these pieces might be ordered mill-planed to 
width and thickness. Otherwise, they should be 
ordered in the rough, sufficiently large — in this 
case* two inches by two inches — to allow for 
straightening. 

The brace will require four pieces mill- 
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planed to a thickness of one and one-eighth, with 
a width of four inches and a length of six inches. 
For the top, two pieces of three-quarter-inch 
stock, such that one can be squared to twelve 
inches each way, and the other to nine inches 
each way. 

Begin work by removing the mill marks 
from the two parts which are to form the top, 
using smoothing plane and scraper steel. First, 
plane a joint-edge. Second, mark the width 
with the panel gauge; the ordinary gauge will 
not be long enough. Third, work to the gauge- 
line. Next, square one end to joint-edge and to 
working face. Next, measure the length from 
this end. Then square knife lines across the 
face at this point, and plane or saw, and then 
plane to the knife line. 

If the stock was not obtained with its sur- 
faces mill-planed, the first surface must be 
leveled as well as planed smooth. A sufficient 
test for trueness when the surfaces are as broad 
as these, is obtained by placing a straight-edge 
upon it in four directions and looking towards 
the light to see whether or not any light can be 
seen between the surface of the board and the 
under edge of the straight-edge. These four 
directions are lengthwise, crosswise, and along 
the two diagonals, that is, from corner to corner. 
When the surface is true or level, no light can 
be seen with any of these tests. 

The under side of the twelve-inch top piece 
should be chiseled out at the center so that it 
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may receive the head of the lag screw which 
passes through the lower piece into the upright 
(Fig. 114). 

The sides of this opening should be cut down 
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Fig. 110. Detail of Plant Stand or Pedestal Shown in Plate 24 



284 HOME SHOP WOBK 

plumb, and the opening should be made but 
slightly larger than the head of the screw. 

The piece below the top may have a one- 
quarter-inch bevel on its under side (Fig. 110). 
Through its center there should be bored a one- 
quarter-inch hole. Since this piece is an oblong, 
its center is most easily found by drawing the 
two diagonals — or at least enough to determine 
the point at which they will cross. 

One inch from each edge, at the corners, 
there should be bored and countersunk from the 




Pig. 111. Use of ' 'Winding Sticks" in Testing for Wind or Twist. 

under side of this nine-inch piece, holes for 
screws that shall pass through it up into the 
under side of the top. As they are not easily 
seen, flat-head bright screws may be used. 

The upright may next be made. If in the 
rough, it must be straightened and squared. 
This is done in the usual way, with one excep- 
tion. In testing the first surface, the narrow- 
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ness of the piece necessitates some test other 
than along the diagonals to determine whether or 
not the surface has wind or twist. This is done 
by placing two sticks, called " winding-sticks, M 
as in Fig. Ill, and sighting over their tops. 
These pieces are planed straight, and their edges 
are parallel If the surface is out of wind, the 
top edges of the sticks can be made to sight as 
one; if not, one end of one stick will seem high 
with reference to the other stick, no matter what 
the position of the eye. This will show where 
the piece of stock must be planed. The test for 
straightness across and along the surface must 
be applied also. The above test is for wind only. 

There should be bored into each end of this 
upright, when it has been completely squared 
up, a hole three-sixteenths of an inch in diam- 
eter, and one and three-quarters inches deep. 
This hole will take in the body of a one-quarter 
by three-inch lag screw, without the threads. 
If any other size screw is used, the size of the 
hole must be changed to correspond. 

Square the two pieces for the base to one and 
three-quarters by one and three-quarters by 
twenty inches. 

Place these pieces side by side in the vise 
with their ends evened and one set of face marks 
against the vise jaws. From each end, measure 
four inches and bore one-inch holes. Place the 
spurs of the bit in the crack between the two 
pieces; this will form a half-circle on each piece. 
Set the gauge to one-half inch, and connect these 
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half-circles on each side of each piece. With 
compass or turning saw, saw along the lines far 
enough to allow the rip saw to enter; then finish 
sawing with this. Saw from one side of the 
piece a while; then reverse, and saw from the 
other side, repeating the change frequently as 
the sawing proceeds. 

On the sides, at the ends (Fig. 112) describe 
arcs of circles, using a three-quarter-inch radius. 
Bound off the ends, using chisel and plane or 
spokeshave. 

Next lay out the joint. This joint is called a 

[ , ^ T > 1 

L^ -4 — x-J 

Fig. 112. Base-Pieces with Half-Lap Joint. 

' * half -lap' ' or " halved cross;" and if the direc- 
tions are carefully followed, no trouble ought to 
be experienced in securing a proper fit. 

First, locate the middle, and square a light 
knife line across both pieces at this point. To 
make sure the middle has been found correctly, 
turn one of the pieces end for end, and place it 
alongside the other. If the middle lines still 
correspond when the ends are evened, the lines 
are properly located. If they do not, the mid- 
dle lies at a point midway between the two lines, 
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and a line should be drawn across the two pieces 
at this new point. 

Second, measure to each side of these middle 
lines half the width of the pieces, and make 
points with the knife blade. Before squaring 
lines across, however, place each piece upon the 
other, to see that these points are exactly 
located. 

Third, square the lines across the top and 
down the sides of one piece, but across the bot- 
tom and up the sides of the other. 

Fourth, set the gauge for one-half the thick- 
ness of the pieces at the joint, and gauge on 
each side of each piece, between the knife lines. 
Keep the gauge-block against the top surfaces 
of each piece. A little thought will make clear 
the importance of this direction. If the gauge 
spur could be set at exactly half the thickness, 
and the two pieces were of exactly the same 
thickness, the gauging might be done from top 
or bottom surfaces. This condition seldom 
exists. Suppose, then, that the spur should 
happen to be set to mark out a depth of more 
than one-half the thickness of the piece. In that 
case, the surface of one piece would sink below 
that of the other when the parts were put to- 
gether. But, even though the spur were so set, 
if the block should be held so as to mark the 
depth on one piece, and the thickness of the part 
remaining on the other — that is, if the gauging 
should be done from the top surfaces of each — 



288 HOME SHOP WORK 

these surfaces would be flush, though the depth 
of opening in one was more than in the other. 

Fifth, saw accurately to the knife lines, keep- 
ing the kerf entirely upon the waste wood. 

Sixth, chisel carefully to the gauge-lines; 
work from each side of the piece when nearing 
the lines. 

Seventh, fit the parts together. This requires 
care. If the fit is forced, the pressure on the 
sides of the groove will cause one member to be 
bowed up and the other down, so that the piece 
will rest on but two of its four feet. On the 
other hand, the parts must not be so loosely 
fitted that they will leave unseemly openings at 
the joints. It ought to be so that the parts can 
be put together with just a slight pressure of 
the hands. 

The four braces may next be laid out and 
sawed. It is a good plan so to place the pattern 
or templet that the grain of the wood may run 
diagonally to the sides. A paper pattern will 
do. The sides are respectively four and six 
inches, and must be square one with the other 
and with the face sides. The curve is to be 
drawn freehand upon the templet. A turning 
saw will be needed to cut the curves; and a cab- 
inet scraper, well sharpened, for smoothing 
them. The saw should be made to cut close to 
the line, so that the smoothing may not be made 
any more laborious than is necessary. These 
braces are to be fastened to the upright and the 
base with round-head blued screws. Holes 
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three-sixteenths of an inch in diameter should 
be bored as indicated in Pig. 113. 

Thoroughly scrape and sandpaper the differ- 
ent parts, and stain and fill before putting them 
together. 

In assembling, the parts of the base may be 
fitted, and the upright fastened to it by means 
of the lag screw. The braces may next be fas- 
tened. The piece which is placed under the top 
is to be fastened to the post with a lag screw. 
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Fig. 113. Section through Base of Stand. 

Three or four stout nails should also be driven 
through it into the post to prevent its turning 
should it shrink so as partially to loosen the 
hold of the screw; or, better, mortise the top end 
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at the poet into this piece one-quarter of an h 
deep. The top is next fastened to this piece by 
four or more screws, as shown in Fig. U-L 



c 



t± 



±J 



Zl 



Top to 



Tig. 1H. 



A picture of a second piece of furniture is 
shown in Plate 24. This can be used as a hall 
tree, and will be found very convenient for use 
on the first floor of the home as a place to hang 
wraps. It makes an excellent addition to the 
bedroom furniture also. 

The base is made in the same manner, and is 
of the same size as that of the pedestal. The 
upright is of the same thickness and width, but 
with a length of sixty-eight inches. A forty- 
five-degree slope at the top adds seven-eighths 
of an inch more to this length. 

The slope at the top is made by squaring a 
light pencil line entirely around the four sides 
at a point sixty-eignt inches from the bottom, 
laying off on two opposite sides angles of forty- 
five degrees. Saw and plane these slopes — the 
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end will then be like the gabled roof of a house. 
Connect the middle of the ridge with each of 
the four corners by pencil lines, 

The hooks may be placed as fancy dictates. 
The picture shows one way. 

ELECTRIC LIGHT PENDANT FIXTURE 

With the extended introduction of the elec- 
tric light, has come the demand for new lighting 
fixtures. Hardly a village now but has its 
electric light plant In many places farmers are 
putting in their individual lighting plants. To 
meet the demand for a fixture which can be con- 
structed in the home workshop, we offer the 
accompanying design (Plate 25 and Fig. 
115)* It can be constructed wholly of wood 
— two kinds being used, the parts showing 
light in the photograph being of some close- 
grained, hard, light-colored wood, and the 
rest of a dark wood. If one has the neces- 
sary tools for cutting and brazing brass, a 
very effective result is obtained by making the 
light parts of y± and % inch square brass tubing. 
We have made out the mill bill for wood only. 

Mill Bill for Electric Light Fixture 

1 piece, dark wood, % by* 10 by 42 inches, S-2-Sj 
I piece, dark wood, 1 by 4 by 18 inches, S-4-S; 1 piece, 
dark wood, % by 1 by 5 inches, S-4-S j 1 piece, dark wood, 
% by iy 2 by 86 inches, S-4-Sj 1 piece, light wood, V* by 
y 2 by 285 inches, S-4-S; 1 piece, light wood, % by Y 4 by 
528 inches, 8*4-8; 1 piece, dark wood, 7/16 by \% by 7 
inches, S-4-3 ; 1 piece, light wood, ^2 by 1% by 44 inches. 
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Pig. 115. Details of Pendant Electric Light Fixture Shown in 

Plate 25. 
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S-4-S; 1 piece, dark wood, y% by % by 60 inches, S-4-S; 
1 piece light wood, iy 2 by 1% by 8 inches, S-4-S. 

In this bill, the thickness and widths are 
specified exact; but in the lengths, allowance of 
^4 inch to each piece has been made for cutting. 
It will be seen that instead of specifying each 
piece, the lengths of pieces having like thickness 
and widths have been combined. This saves 
expense in that it does not require the mill men 
to cut to length, and is no disadvantage what- 
ever. Order all the planed surfaces sandpapered 
at the mill. The machine will do it much more 
quickly and better — provided the sanders are 
careful not to "sand them out of square." Be- 
gin by building the top. Miter the 10-inch board 
so as to make a square 19y 2 inches (Fig. 115). 
Around this, miter the iy 2 by %-inch piece, 
keeping the edge flush with what is to become 
the lower side of the part just made. With the 
V2 by %-inch light wood, cover the joint thus 
made. Inside this, and of the same material, 
build another square 10 inches from outside to 
outside. 

The little corner-blocks are to be 1 inch by 1 
inch by y 2 inch thick, placed as shown in the 
drawing. 

All these pieces are to be fastened with thin 
brads and glue. The heads will be set and cov- 
ered later with putty which matches the finish 
of the wood. It will be necessary to drill holes 
lest the brads split the wood, especially on the 
mitered corners of the smaller pieces. 
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Next make and place the blocks to which the 
pendants are to be fastened. On these, build of 
V2 by V^-i 11 ^ stock the squares of light wood, 
and we shall be ready to begin on the pendants. 

The drawing, Fig. 115, shows the connection 
of pendants to their supports when metal tubing 
is used. For wood, the connections must be 
made so as to avoid rigidity, else the strain 
which might come on the connections through 
accidentally striking them a side blow, would be 
likely to break them. This loose connection is 
obtainable by making a link connection like that 
of a chain, one of the square links passing 
through the other. 

The easiest way to construct the parts into 
which the four rods fasten their upper ends, 
is to square up a piece of the 7/16-inch stock 
to V/2 inches each way, and cut out the corners 
sufficiently to take in the ^4-inch rods at each. 
Around this, break the y 2 by ^-inch light wood. 

The part below will be made by letting the 
14-inch rods into the corners of pieces squared 
to iy 2 by V/2 inches by 1 11/16 inches long, the 
grain extending vertically when the piece is 
placed. Around these, break the y 2 by 1%-inch 
light wood; and around this, the y 2 by ^-inch 
light wood. 

The ornamentations in the middle of the rods 
may be made by ' 'breaking" the rods and 
doweling them to pieces of % by % by ^-inch 
stock. 

The photograph suggests the manner of wir- 
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ing, the wires passing up between the four rods 
to the top, thence through the top and to the 
central outlet 

A CARPENTER'S BENCH 

In response to requests for a plan and de- 
scription of a workbench, the following is 
offered. This is the plan usually used by car- 
penters. It makes a good, strong bench, and is 




Fig, 116. A Carpenter's Workbench. 

one that can easily be built* It does not possess 
the beauty nor the advantages of benches such 
as are used in manual training rooms, but it will 
answer every purpose for home work. 

For the bench shown in Fig. 116, there will 
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be needed five pieces of one-inch stock ten inches 
wide by twelve feet long; one piece of the same 
thickness and width, with a length of ten feet; 
one piece two inches by four inches by twelve 
feet. The one-inch stock may be pine, and 
should be mill-planed on two surfaces. The 
"two by four" should be mill-planed on four 
surfaces. It may be of pine also. The top, 
sides, cross-pieces, and legs may be got from 
these. There will be sufficient waste for the 
lower part of the vise. 

For the vise, secure a piece of oak mill-planed 
to one and one-half inches by five inches, with 
a length of two feet ten inches. It should be 
clean and sound. 

Begin work by squaring a line across one 
side and one edge of the "two by four," as near 
the end as its condition will allow. Measure 
from this line two feet seven inches, and square 
a line across one side and one edge. Saw out 
this piece, sawing the end off first. Use this 
piece as a pattern, and mark off the length for 
the other three legs. Use the square to mark 
lines across one side and one edge at these points. 
A mechanic would probably saw the end of the 
pattern accurately enough so that a line made 
from it would make the use of the square un- 
necessary; a beginner, however, would better use 
the square. 

Next prepare the cross-pieces. Square one 
end of the ten-foot board; measure off two feet 
two and one-half inches, and again square a line. 
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Cut out four pieces like this in the same manner 
as was done with the legs. One edge of each of 
these pieces must be straight and square. If 
necessary, joint or plane them. 

Two of these cross-pieces are to be fastened 
to the narrow edges of the legs as shown in Fig. 




Fig. 117. Construction Details of Workbench Shown in Fig. 116. 

117. Place two legs on the floor, with their nar- 
row edges up, and place a cross-piece on them. 
Fasten the cross-piece to the legs with one nail 
each. With the square, see that the side of the 
leg squares up with the edge of the cross-piece; 
then put in the rest of the nails. It is a pretty 
good plan to start all the nails into the board 
before attempting to nail any of them into the 
studding. 

The side pieces may be prepared and placed 
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now. Joint, plane straight, and square an edge 
on each of two twelve-foot boards. Square one 
end, measure eleven feet and eight inches, and 
saw to length. The second piece should be 
similarly cut. 

Prom each end of each board, measure one 
foot, then three and three-quarter inches, and 
square lines across on outside of face and on 
joint-edge. This is to indicate the position of 
the legs. 

"Start" the nails between these lines. Turn 
the legs "on side;" lay a side on them, and drive 
one nail home. Square the edge of the leg to 
the edge of the side piece — use the steel square 
— then drive the remaining nails. The other leg 
may be fastened, the frame turned so as to rest 
this side on the floor, and the other side placed 
and nailed. 

Set the frame upon its legs, divide the space 
between the two end cross-pieces into three 
equal parts, and square lines across the sides to 
show where the other cross-pieces are to be 
placed. Start the nails, place the cross-pieces, 
and drive the nails home. 

The three boards of the top must have each 
of their edges jointed. Two of them may be 
jointed irrespective of width, but the third must 
be so planed as to make the top the same width 
as the frame. Square the frame by placing the 
steel square against side and cross-piece. 

Nail the outer top boards to the side pieces, 
as well as to the cross-pieces. Set all nails below 
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the surface. Eight or ten-penny common wire 
nails will be about right for all the nailing. 

After the top has been nailed, take a straight- 
edge and mark lines across each end to indicate 
where the ends of these top boards are to be 
sawed off. They should be of the same length 
as the sides (Fig, 116). 

The vise may be made next. There are 
various ways of making this very important part 
of the bench. The kind which seems to he most 
commonly used by carpenters nowadays — aside 
from the rapid-acting vise—is the one shown in 
Fig. 116. 

In Fig, 118 is shown a vise in which the 
movable jaw is inclined somewhat toward the 
worker. There is an advantage in this kind of 
vise, in that vertical pieces can be held without 
exerting any side strain — or at most very little 
— upon the vise. This position of the jaw also 
holds the work farther away from the bench's 
end, which is often of advantage. With this 
placing of the vise jaw, a "two by six" is used 
for the bench leg, or two pieces of "two by four" 
may be eleated together. 

To make the inclined vise, take the piece of 
one and one-half-inch oak, and joint its edges 
so that it shall have a width of five inches. Draw 
a center line (Fig. 118). Hold the piece against 
the bench in the position indicated in Fig, 118, 
and mark the location of the large hole for the 
vise screw. This hole should be bored in both 
bench and vise jaw. Its size will be governed 
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by the size of the screw. The hole should be a 
little larger. In Fig. 118 the hole is bored in 
the middle of the ten-inch board, and in the 
middle of the second "two by four" leg. 

Insert the screw into the hole in the jaw, and 
screw the face-plate fast. Put the jaw in place 
against the bench, and mark as indicated by the 
dotted lines (Fig. 118), saw and plane to this 
shape, rounding the top end as in Fig. 119. 

The value of the grip of any vise depends 
upon its jaws being parallel. In Fig. 119 is 




Fig. 118. Front View of Vise. 



shown the manner of adjusting this kind of vise 
to meet this requirement. The small piece with 
the holes in it slides in and out through a mortise 
in the leg. A dowel-pin or a bolt (Fig. 116) is 
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passed through one of these holes, and holds the 
jaw as desired. 

Plane up the seven-eighths by two and one- 
half by twelve-inch piece, and bore one-half-inch 
holes as indicated in Fig. 119. 
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Pig. 119. Side View of Viae Attached to Bench. 

With try-square and gauge, lay out a mortise 
in the jaw (Fig. 118), and cut it. Lay out and 
cut a corresponding mortise in the leg. The 
mortise in the leg should be cut slightly larger 
than the piece which enters it, so that it may 
not bind. 

Fit the piece with the half-inch holes into 
the mortise of the movable jaw. With the steel 
square, hold its edge square to the face of the 
jaw, and fasten the two together, using dowels, 
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screws, or nails through the edge of the jaw. 
Set and fasten to the inside of the bench leg the 
"nut" for the vise screw, and the vise is ready 
for use. 

The vise shown in Fig. 116 is somewhat 
easier to make. The hole for the screw is to be 
bored so that it will pass through the middle of 
the single "two by four" leg. The mortise for 
the seven-eighths by two and one-half -inch piece 
with the holes in it, is to be cut directly below 
this hole — that is, in the middle of the leg. It 
would better be laid out and cut, however, after 
the corresponding mortise has been cut in the 
movable jaw. 

Square up the stock for the jaw to the width 
desired, with a length less by an inch or two 
than the height of the bench. This is to keep 
the end of the jaw off the floor. The top should 
be rounded, and the sides sloped from a point 
nine or ten inches below the top, so that the 
width at the bottom will be about three or four 
inches. Before putting the slope on the joint- 
edge, lay off the mortise at the bottom, and the 
screw-hole at the top. 

For holding long boards, bore a series of 
three-quarters or seven-eighths-inch holes as 
indicated in Fig. 116. Make a wooden peg that 
can be forced into these holes. Whittle it so 
that it will wedge slightly, and cut it out so that 
it may have a "lip" to keep springy boards up 
against the bench (Fig. 116). 

For a bench-stop, there are various devices 
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in common use* Iron bench-stops can be pur- 
chased, A couple of nails or screws put into 
the bench top are often used for holding thin 
stock. Sometimes mortises are cut, and one- 
inch square hardwood plugs are snugly fitted. 
If this is done on a bench with a thin board top, 
such as this one is, a heavy block should be 
fastened to the under side, else the mortise 
would soon lose its shape and the pin would fall 
through. Such mortises are usually cut slightly 
inclined at the top, toward the worker. A block 
with a cut in one end does quite well, but is 
likely to injure the ends of soft wood (Fig. 116). 

Fig, 119 shows a bench in which the top has 
been made more substantial by the placing of a 
heavy plank on the working side. That there 
might be no offset, the two lighter boards were 
raised to a level by the placing of thin pieces 
upon the cross-pieces. Care should be taken in 
the selection of a plank for this purpose, to get 
one that will keep its shape. 

The dimensions given are, of course, merely 
suggestive. The bench might be made longer, 
more cross-pieces in that case being added; or 
it might be made shorter. The height given is 
about the average. A taU man would probably 
want it a little higher; a boy or short man, lower, 

A CABINET-MAKER'S BENCH 



The bench shown in Plate 26 and Fig, 120 is 
one the writer has used in his work for a number 
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of years, and one which has proven quite satis- 
factory. 

Good benches are the result of years of study. 
There are many things going to make up a good 
bench, that the amateur bench-maker knows 
little about. In fact, in a good bench, practically 
every point in its construction has been argued 
for and against, and finally decided by the test 
of hard usage. The writer considers, therefore, 
that he is best answering the requests for a de- 
scription of a good bench by presenting this one, 
which has had the best thought and study of 
its originator through a long period of develop- 
ment. 

Such a bench is especially suitable for the 
home workshop, for it is nicely finished and as 
trim and neat as a piece of furniture. The single 
drawer provides space for the small tools, while 
to the back is fastened a tool rack for the saws, 
chisels, and larger tools. The bench is ample 
in size for the needs of the amateur with work 
such as chairs, desks, etc. 

This same top construction may be used, and 
a bench built with the base completely filled with 
drawer space, as is shown in Plate 28. 

One who has ever used a rapid-acting vise 
will not need to be told the advantages of that 
style over the old-fashioned continuous-screw 
kind which our fathers used. To one who has 
never used one, we suggest that the time alone 
which is saved, not to mention the satisfaction 
in being able to get quick results, is well worth 
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the small difference in cost. In the vise shown 
in the picture, throwing the lever to a vertical 
position permits the movable jaw of the vise to 
be moved out or pushed in as far as is desired. 
To fasten a piece, throw the lever vertically, pull 
the jaw out sufficiently to permit the piece to be 
inserted, move the movable jaw up against the 
piece by pushing on the lever, then swing the 
lever to the right about a quarter-turn. 

For a first-class woodworker's bench, nothing 
but the best hard maple should be used; and it 
must, by all means, be thoroughly seasoned. A 
bench made of poorly seasoned maple is certain 
to prove a great disappointment. Order the 
stock mill-planed and sandpapered as indicated 
in the accompanying stock bill. Stock specified 
S-2-S, surfaced on two sides, has an allowance 
of *4 inch for dressing. Stock specified S-4-S is 
of exact width and thickness. All stock is 
ordered V2 i nc ^ extra length, to allow for squar- 
ing the ends. 

Mill Bill for Bench 
For the frame, sandpapered: 

Thick Wide Long 

4 horizontals 1% 3 20% S-4-S 

2 horizontals 1% 5 32y 2 S-4-S 

2 horizontals % 1% 19y 2 S-4-S 

4 verticals 1% 3 30 S-4-S 

For the top, not sandpapered : 

1 piece 2% 5 22y 2 S-4-S 

1 piece 2% 2% 22% S-4-S 

8 pieces 2% 1% 46% S-4-S 
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For the top, sandpapered : 

Thick Wide Loira 

1 piece 1 8 46i/ 4 S-2-3 

1 piece 1 2% 52 S-4-S 

1 piece 1 2 30 S-4-S 

2 pieces 1% % ?Y 2 S-4-8 

For the drawer, sandpapered i 

2 pieces . % 6% 32^ S-2-S 

2 pieces % 6% 19^ S-2-S 

1 piece % 22 32 &2-S 

Begin work upon the frame. Make the ends 
first, and glue them up. The phantom sketch 
(Plate 27) shows the top and bottom horizontals 
doweled to the verticals. The stock bill calls for 
enough extra length for these verticals to permit 
of their being tenoned entirely through the 
horizontals, then glued and wedged. There is a 
cross-strain put upon these joints that necessi- 
tates them being made as strong as possible. 

From the drawing it will be seen that the 
holes for the draw-bolts of the girts are in the 
middle of the verticals, so that the top and bot- 
tom of the end frames are reversible. 

Square up the girts, and bore for the dowels 
and draw-bolts. Use a 6-inch machine bolt. 
Chamfer the parts as shown in the picture. 
These parts may now be assembled. 

Make the top next. This will prove the most 
difficult part of the whole project, because of the 
bolsters which are to be tongued and grooved to 
the ends of the bench-top proper. 

The ordinary bench does not have these 
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bolsters; and the amateur may, if he likes, make 
the top without them, making the top surface 
level for its full width. 

Experience with both kinds of tops has 
shown the writer that the cross-clamping be- 
tween vise-dog and bench-dog will, unless done 
by the experienced mechanic, open up the glue 
joints. With the bolster, such as is shown in the 
picture, this cannot happen, for the strain is 
along the length of the bolster and not across the 
glue joints. 

It might be urged — and justly, too — that it is 
contrary to the principles of good construction 
to join members so that end grain and side grain 
are together. In this case, however, the top, 
being but 14 inches wide, is not inclined to shrink 
or swell enough under ordinary conditions — 
provided the wood used has been thoroughly 
seasoned — to cause any trouble. 

The top proper is made up of eight pieces 
1% inches wide, jointed and glued. These are 
surfaced after the glue has set so that the top is 
2^4 inches thick, the bolsters having been 
tongued and fastened into the grooves cut in the 
ends of the top. The board which forms the 
bottom of the tool recess is rabbeted and set into 
grooves in the back and top proper. 

To make it possible easily to brush this recess 
clean, two beveled pieces are fitted and nailed at 
either end of the recess. 

The location of the holes in the tool-rack is 
a matter for the ingenuity of the worker. As 
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shown in the drawing, there is a place for back- 
saw, two chisels, hammer, and mallet- Other 
openings are to be cut. 

The top is to be fastened to the framework, 
as is the bench to be fastened to the floor, by lag 
or coach screws, Four screws are sufficient for 
all. 

The drawer sides are to be made of %-inch 
stock and thoroughly put together. The ledge 
or tongue-and-groove joint is to be used at the 
corners, and the bottom of %-inch stuff is to be 
"let into" the sides and back. 

Plate 28 shows a bench that has the maxi- 
mum drawer space. The dimensions are: 
Height, 32 inches; length of top, 60 inches; 
width, 24 inches; thickness of top, 2% inches. 
The tool recess is 7 inches wide. The legs are 3 
inches square, and the rails 31/2 inches wide. 
The general tool-drawer is o 1 /^ inches high, 38 
inches long, and 20 inches deep. The smaller 
drawers are 5 inches high, 16^4 inches long, and 
20 inches deep, The paneled tool-rack is 34 
inches long and 7 inches high. 

The paneling is to be made of clear, kiln- 
dried birch; the frame of clear, kiln-dried hard 
maple. 

These benches should be finished with a 
liquid filler rubbed down, and followed with sev- 
eral coats of shellac. The tops of hard maple 
benches are frequently finished by thoroughly 
rubbing in several coats of boiled linseed oil. 
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SUGGESTIONS FOB HANDICRAFT FUR- 
NITURE WORE 

Simplicity and good workmanship formed 
the keynote of the old handicrafts. Whatsoever 
is made in the home workshop should possess 
these characteristics. The ornate and elaborate 
should find no place. The work of the scroll 
saw should be wanting, and the purely orna- 
mental should be left severely alone. Whatever 
of beauty is found in the products of the home 
workshop should be an integral part of the thing 
made. By this we do not mean to say that a 
lack of beauty is to be desired. Far from it, for 
every effort should be made to build pieces that 
shall prove a source of mental pleasure to all 
who shall look upon them. Nor should we de- 
pend upon mere chance to bring about pleasing 
results. Artistic and practical training should 
be combined; and, if to these is added individual 
interest, the result must be pleasing, and the 
process of making it likewise a source of great 
pleasure. 

Speaking of the pleasure of doing, one who 
has never experienced the fascination which 
comes in the making of that which has a real and 
vital interest, has missed a valuable part of his 
life. The writer, when a boy, had occasion to 
reflect upon the utter abandon to which one may 
give himself to it to the exclusion of everything 
else. His father was given to the making of 
home furniture after work hours. As this was 
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before the time of the electric light, the writer 
was required to hold the oil lamp so that the 
craftsman might the better see his work. Many 
were the nights when the hands of the clock 
would move around to eight, nine, and ten before 
the worker would realize the hour. To the one 
holding the lamp, the minutes were hours. 

The value of a vital interest cannot be over- 
estimated. People are beginning to realize it as 
never before. Our schools are being entirely 
reorganized, because school men are coining to 
see that interest is the indispensable basis of 
every method of education. No longer are the 
children driven to tasks that are distasteful, 
forced to perform them because it is thought 
that, like vile-tasting medicine, the viler and 
more disagreeable the more good there is to be 
derived. Rather, the pedagogue strives to make 
the task so interesting that the child gains 
mental strength and knowledge without being 
conscious of it. 

This great practical problem is not the prob- 
lem of the schoolroom alone. It is the problem 
of the workers of the world. How often we see 
it exemplified in the carpentry craft — a foreman 
or contractor full to overflowing with interest 
and enthusiasm. The days are never long 
enough for him. While about him are men who 
act as weights to drag him down — *' clock- watch- 
era," to whom the minutes are as hours. What 
makes this difference! A vital interest on the 
part of one, and a lack of it on the part of the 
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others. If these suggestions can present some- 
thing that shall serve to maintain or create that 
attitude of mind peculiar to the one who has a 
vital interest and a love for the thing he is 
doing, one of their chief aims will have been 
accomplished. 

Of course there are tasks to be performed 
that are not pleasant. We do not mean to imply 
that because we should strive to be vitally in- 
terested in all that we do, therefore, we should 
never do anything in which we are not vitally 
interested. Just as the child must be taught to 
do some things because they are for the best, so 
the craftsman must not expect to "lie down" 
should discouraging moments cause his interest 
to lessen. Interest, unless it becomes an all- 
absorbing passion, will need coaxing — and often 
a little forcing — to make it assume its proper 
place. 

Referring to the accompanying drawings, in 
Fig. 121 is shown some kitchen furniture of plain 
design — a table and a woodbox. The skilled 
craftsman will know from looking at the 
sketches the technical construction. The ama- 
teur will find it necessary to do some investigat- 
ing of pieces of furniture to which he may have 
access. 

This kitchen table may be made of soft or 
hard wood. It will be found advisable, in either 
case, to use a close-grained soft wood, such as 
white pine, for the top. Pine is less likely to 
warp, and is more readily cleaned than most 
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other woods. This top should be of good, clear 
lumber, free of any u shakes" or other imperfec- 
tions, and should be especially well seasoned. 
The leaf at the back of the table is to be hinged 




Fig. 121. Kitchen Table and Woodbox of Plain Design. 



to the top proper. When raised, it is supported 
by means of a fifth leg, which swings around 
from under the table. The size of the table, the 
length and width, and the height of the top from 
the floor, should be determined by local condi- 
tions. A small space will demand a small table, 
and vice versa, while different women have 
different likes as to the height of the top. 

The top and rails may be appropriately made 
of seven-eighth-ineh stock, while two-inch will 
be about right for the legs, The legs are to be 
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slightly tapered; the drawer sides, back, and 
bottom may be made of three-eighth-inch white- 
wood or pine; and the whole should be plowed 
and fitted together in a thorough and workman- 
like manner. The knobs for the drawer are 
suitably turned out of wood, though metal ones 
might be used if more easily procured. 

Housewives like light finishes in the kitchen; 
so the table frame would better be finished light. 
The top, however, ought to have no finish except 
a thorough sanding. The housewife will tell you 
the reason, if you cannot surmise it. 

Another piece for the kitchen is the wood- 
box, Fig. 121. A woodbox, usually, is con- 
structed out of a drygoods or soap box. We 
could have described a way to make one of these 
which would have answered the purpose and 
would have been much cheaper than the one 
shown in the sketch. The struggle against dirt 
and unloveliness is hard enough for the kitchen 
dweller, however, without the addition of such 
a burden. 

The woodbox shown in the sketch is to be 
thoroughly constructed by tenoning the rails 
into the posts. These rails should be at least one 
and one-eighth inches thick, and should be rab- 
beted to receive the paneling. The paneling 
should be tongued-and-grooved to prevent the 
dust from sifting through. The bottom, like- 
wise, should be made dust-proof, and should be 
solidly fitted. The lid shown in the sketch is 
cleated around the outer edge so as to fit over 
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the outside of the box* The joint between the 
top and cleat is covered with a thin piece of 
stock fastened to the two parts by means of 
round-head screws. The paneling for the sides 
should have the joints relieved by beading. An- 
other way would be to groove both edges of each 
piece, beveling the outer edges almost to the 
grooves, a spline being used to joint the parts 
together. 

In Fig, 122 is shown a cottage chair. The 
size of the legs and the other proportions are to 
be determined by the craftsman himself. If a 
chair of light weight is wanted, legs one and 
one-eighth inch square will not be too light. 
The height of the chair from the floor, the height 
of the back, the width and depth of the seat, the 
width between the front and between the back 
legs, should not be fixed without first measuring 
chairs that are at hand. Unless one is ex- 
perienced, his estimate of such proportions is 
likely to be far from correct* If you are an ama- 
teur and are inclined to doubt this, suppose you 
make an estimate of the height of an ordinary 
chair seat, then put the rule on, and verify your 
estimate. The flag seating should not be put 
on until after the woodwork has been finished, 

In Fig. 123 is a cottage serving table* Noth- 
ing could be more appropriate for the dining 
room of a cottage than this simple piece of 
furniture. It should be made of oak, and fin- 
ished to correspond w r ith the other furnishings 
of the room. The tqp and shelves may be of 
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seven-eighths or three- quarters -inch stock, the 
top being eighteen inches wide by thirty inches 
long. The legs should be thirty-eight inches 
long, with a width and thickness of one and 
three-quarters or two inches. The legs should 
be tapered towards the bottom; and the shelves 
should be "let into" them, and should be dow- 
eled and thoroughly glued. 

The china cabinet and extension table (Pig. 
124) are of the same simple design as the serv- 
ing table. It will be observed thai the ends of 
the ehina cabinet are made up of panels. These, 
like the doors, are glazed with double-strength 
glass. Good proportions for this piece would 
be 38 by 68 by 15 inches. 

The dining table is of Dutch design, and can 
readily be made into an extension table. Quar- 
tered white oak should be used. The top should 
be made thicker than the ordinary table top, so 
as to match the legs. 

A suitable finish for the oak pieces is ob- 
tained as follows: Place the furniture in an 
air-tight chamber in which are vessels of am- 
monia. In twelve hours the fumes of the am- 
monia will have penetrated the wood, causing 
a chemical change of color. Linseed oil should 
then be rubbed well into the wood, after which 
several coats of wax should be applied. 

We next present some straight-line pieces 
of furniture especially suited to the cottage 
bedroom. 

Of all the places in a house, the sleeping 
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apartment — the place where, more than in any 
other part of the house, one's life is spent — 
should be simply but adequately equipped. 

Every piece here described is well within 
the ability of any worker in wood. Though 




Fig. 124. China Cabinet and Extension Table. 

much time and drudgery would be saved were 
it possible for the worker to make use of the 
circular saw or band-saw, the planer or jointer, 
the sander, mortiser, etc., yet there is nothing 
in the construction of any of these pieces that 
cannot be prepared by means of the ordinary 
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hand-tools found in every journeyman carpen- 
ter's box. 

In Fig. 125 is shown a cottage dressing table. 
The size over all is: length, forty-four inches; 
depth, twenty-four inches; and height, sixty- 
three inches* The mirror is twenty-four by 
thirty inches. This mirror may appropriately 
be of either plain or bevel-plate glass. 

The upper part of the dresser should be made 
detachable so that the mirror may be properly 
wrapped and packed should it ever become nec- 
essary to ship it. The importance of making 
such pieces in two parts is recognized by all fur- 
niture manufacturers. Two cleats on the back, 
fastened by means of screws to the two parts, 
will suffice to hold the parts together. 

Knobs for the five drawers may be pur- 
chased at almost any hardware store; simple 
round brass ones will look well. 

A rather heavy top should be used — an inch 
and an eighth is none too thick. The whole de- 
sign can be made to assume lighter proportions 
than are shown in the sketch, by making the 
drawers shallower. 

Special fasteners may be had for fastening 
the mirror to the supports so that it can swing 
freely. It may not be out of place to remind 
the inexperienced that these fasteners must be 
placed quite a little above the middle of the 
mirror, otherwise the top will swing forward. 
A very pretty effect is produced by using wooden 
pins with enlarged heads, instead of the metal 
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fasteners. Holes are bored through the sup- 
ports into the edges of the mirror frame, and 
the pins inserted. 

In Fig. 125 is also shown a very pretty 
round-top table especially appropriate for hold- 




Fig; 126. A Convenient Table, Easily Made. 
Especially adapted for bedroom use. 

ing flower vases, which, when filled with bright 
flowers, add so much to the cheerfulness of a 
rest room. It may also provide a convenient 
place to lay the occasional book that one may 
happen to be reading. 

The top of the table is eighteen inches in 
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diameter. The lower shelf is round like the 
top. The frame is formed by mortising the four 
top rails into the four square legs. Gains are 
cut in the legs to receive the lower shelf, dowels 
and glue being used to fasten the parts. 
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Fig. 127. A Cottage "Somno." 
A convenient receptacle for linen, washing utensils, etc. 

Fig. 126 is a sketch of a table that can be 
utilized to advantage in almost any part of the 
house, but which is especially fitted for the bed- 
room. Good proportions would be: top, twenty 
inches wide by twenty-seven inches long. The 
height should be about thirty inches. The de- 
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sign calls for a double top. There is nothing 
unusual in the general construction. 

In Fig. 127 is shown a cottage somno. In 
out-of-town places where it is not customary to 
have a bathroom and appurtenances connected 
with each bedroom, the somno is not only a con- 
venience but a necessity. The accompanying 
design is an excellent counterpiece to the table 
of Fig. 126 and to the other pieces described 
herein. 

The drawer of the somno provides a place for 
linen, and the top a place for washing utensils. 
The lower compartment is to be made so as to 
form a tight enclosure, the sides and back being 
paneled with rails securely mortised into the 
legs. Knobs for the paneled door and for the 
drawer should be got that will harmonize with 
those of the other pieces of the room — the round 
brass ones that were specified above would 
look well, or wrought-iron fixtures would be 
appropriate. 

The size of the somno is: top, sixteen by 
twenty inches; height, thirty inches. 

In Fig. 128 are two other essential pieces for 
the sleeping apartment — the bed and mirror. 
The bed design illustrated shows what are known 
as twin beds. Undoubtedly the most satisfac- 
tory arrangement of beds where two people are 
to occupy the same room, is to have individual 
beds. In this case the beds need to be about 
three feet wide each. This permits of separate 
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bedding, and thus obviates the disagreeable fea- 
tures of the double bed with one-piece cover. 

In many homes, however, especially in the 
cottage, the lack of room in which to place sepa- 
rate single beds, and the added expense of keep- 
ing up separate bedding, render it advisable for 
the householder to make use of the old-style 
double bed. By many such people, the desir- 
ability of single beds is still recognized. They 
may find a compromise in which the head and 
foot parts of the two single beds are combined 
in one piece, the middle post suggesting what 
they recognize as desirable, while the construc- 
tion admits of the advantages pertaining to the 
old style. 

The parts of foot and head pieces ought to 
be mortised and tenoned and pinned. There is 
no occasion for trying to conceal the dowels 
which serve as pins, since honesty is one of the 
fundamental things to be sought in craftsman 
furniture, the presence of the pin-head is an in- 
dication of honest effort toward strength. There 
is no necessity for going to the extreme that one 
prominent and reputable furniture house goes — 
the pinning of all tenons. There is no occasion 
for pinning small tenons where great strength is 
not a necessity. To do so, and to emphasize the 
presence of the pins on such occasions, is not ex- 
cusable from any point of view. Honesty in 
furniture, like honesty in anything else, is de- 
sirable and essential; but to "go out of your 
way" to call attention to your efforts to pro- 
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duce honest furniture is as reprehensible as for 
the man of business to proclaim "out of season' 5 
and without excuse that he is honest. 

The side rails are to be made with fasteners 
at the ends such that they can be easily detached 
from the foot and head. Tradition tells of an 
amateur who once made a bed, mortised and 
framed all its parts together in his shop, and 
otherwise completed it, only to find he could not 
get it out of the shop door. 

The necessity for the mirror (Fig. 128) will 
undoubtedly appeal to the ladies rather than to 
the men. As in the dresser, plain plate or bev- 
eled plate may be used for the glass. Eighteen 
by forty or fifty inches is a good size for the 
glass. 

The supporting frame must be firmly fast- 
ened together. The curves of the feet may be 
cut with the turning saw, and firmly fastened to 
the uprights. The weight of mirror will demand 
that metal fastenings be used as swing-pivots. 
These can be procured with ornamental heads. 
They must be placed somewhat above the center 
of weight. 

The builder of these pieces of furniture must 
decide what wood he wants to use in making 
them. Probably no wood is more easily ob- 
tained, or gives more pleasing results when fash- 
ioned into furniture, than oak. It is a low-priced 
wood, too, when compared with mahogany and 
other similar woods. Quarter-sawed white oak 
is preferable for furniture, though plain-sawed 
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also is very appropriate for this style of furni- 
ture. 

All the pieces which are built for the same 
room should be made from the same kind of 
wood. 

At the present time when the luxuries of 
yesterday are the necessities of to-day, the ac- 
companying sketches of library or den furniture 
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Fig. 129, A Group of Pieces for the Library or Den. 
A Morris chair, foot or kg rest, and I amp- stand. 

will be taken as a matter of course. His majesty, 
The American Citizen, likes nothing better than 
to sink far into the soft cushions of a comfort- 
ably inclined chair, to get his feet above their 
usual level, a good book or his paper in his 
hands, and — sometimes — a good cigar in his 
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mouth. At such times the magnanimous spirit 
pervades his presence, and he is ready to bestow 
favors. 

The home craftsman in his workshop may 
provide for such as he — and, in fact, for the 
gentler sex, too, should they be willing to over- 
look the matchbox on the light-stand. 

In Fig. 129 is shown a group of pieces that 
will make home attractive for any man who is 
so fortunate as to possess one. Nor need the 
home be unattractive because of the absence of 
such pieces, for they are not difficult to make. 

In this day of large living rooms and no sit- 
ting rooms or parlors, when there is no place 
for privacy where the man of the house can 
throw aside his coat and vest and indulge in his 
petty sin of smoking, the den offers a fine re- 
treat. It may be called a "den;" it may be a 
" library/ ' too, by the addition of a table and a 
case for books (Fig. 130). 

The Morris chair (Fig. 129) is of very simple 
design. Proportions for it are as follows: Legs, 
two and one-quarter inches square, and twenty- 
four inches long; seat, twenty-one inches square 
from post to post; back, twenty-eight inches 
high. The arms are of one and one-eighth-inch 
stock, and project back beyond the rear leg 
about ten inches. 

The back is hinged to the rear rail of the 
chair by means of ordinary strap-hinges, and is 
adjusted by means of a cross-rod which fits into 
notches cut out of the inner edges of the arms. 
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Tenons should be thoroughly pinned to the 
mortises, as well as glued. 

Cushions may be bought at almost any fur- 
niture store. Good denim- or burlap-covered 
cushions will cost from six to nine dollars, de- 
pending on whether they are cotton- or hair- 
filled. Cushions covered with art leather such 
as Spanish roan, will cost from sixteen to twenty 
dollars. Cushions could be made by the home 
craftsman, if he so desired. Leather stores, 
however, will not sell part of a hide; and to buy 
more than one might happen to need would be a 
poor proposition, with the cost of leather as 
high as it is. 

The bottom of the Morris chair might be fin- 
ished by merely putting slats across at frequent 
intervals. A much more satisfactory way is to 
put in webbing and springs, upholstering over 
them with some cheap but strong material. 

The construction of the foot or leg rest 
shows plainly in the sketch (Fig. 129). The 
sides should be made twenty-one inches high, 
ten inches wide, and of one-inch stock. The top 
and stretchers should be twenty inches long, 
with a thickness of one and one-eighth inches. 

The sides are mortised, and the top stretchers 
tenoned into them and keyed in the usual 
manner. 

The top may be left bare, but a more attractive 
appearance is obtained by covering it with art 
leather to match that of the cushions. It should 
be padded to make a comfortable place for the 
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feet to rest upon. Ornamental-headed nails are 
used to fasten the leather to the edges of the 
top. These may be obtained in colors to har- 
monize with that of the leather. 

The light-stand (Fig. 129) would make a 
suitable piece of furniture for almost any room 
of the house, but is especially appropriate for 
the den, where it is desired to have the light 
close at hand. The drawers furnish an excellent 
place for keeping materials necessary for the 
pleasure of a quiet evening at home. 

The top of such a stand should be about 
eighteen inches square. The legs should be 
thirty inches long and two inches square. The 
drawer-fronts should each be three inches wide. 
A one-inch rail under each drawer would there- 
fore necessitate side and back rails of a width 
equal to eight inches. These rails should be 
thoroughly mortised into the legs, and, like the 
top and drawer-fronts, should have a thickness 
ot seven-eighths of an inch. 

On small drawer construction, such as for 
these, too much care cannot be taken. The 
parts should be as thoroughly prepared and fit-, 
ted together as are the legs or top. No better 
evidence of a good workman exists than the 
manner in which he makes and finishes the 
drawers. A slovenly workman thinks it does 
not matter whether he is careful or not, since 
the work is to be concealed most of the time. 
Not so with the good workman — blind-dovetail 
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joints are not too expensive for him, even if they 
do not show all the time. 

The bookcase and table of Fig. 130 should be 
made of the same kind of wood, and finished in 
a manner similar to those pieces just described. 

Quarter-sawed white oak, well seasoned and 
especially selected, can, in the writer's estima- 
tion, be finished into as pretty pieces as many 
of the higher-priced woods. Plain-sawed oak 
takes mission finishes nicely, and is liked even 
better by some people whose tastes are too con- 
servative to enjoy the striking "figures" of the 
oak when quarter-sawed. 

The bookcase is of what might be called 
"shell" construction. The ends are single 
boards eleven inches wide and seven-eighths of 
an inch thick. The shelves are of the same thick- 
ness. There are four shelves, including the bot- 
tom, and these are fastened firmly to the end 
pieces by nails. They are not adjustable. 

The front is of one and one-quarter-inch 
stock, framed together, and nailed to the 
shelves. 

The doors are of one and one-eighth-inch 
stock, and have the rails placed so that each 
covers the edge of a shelf. Double-strength 
glass is used for filling the panels. This glass 
should be "bedded" by placing soft putty in the 
rabbets and between the fillet and glass. 

The back is framed out of one-quarter-inch 
stock and paneled, and fastened to the shelves 
and end pieces by means of screws. The top is 
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made wide enough and long enough to "over- 
hang" the front. It is fastened to back, front, 
and ends with finishing nails. AU nail-holes are 
to be filled with putty, colored to match the 
finish to be put on. 

The size of the case will depend upon what 
it is wanted for. For a case thirty inches long 
or less, but one door should be used. Fifty-four 
inches is a good height, with the depth as pre- 
viously described. Forty, forty-eight, and fifty- 
four inches are standard lengths. 

The library table (Fig. 130) has nothing un- 
usual in its construction. The legs may be made 
three inches square — or, if an unusually massive 
effect is desired — three and one-half inches, 
with a length of thirty inches. The top may be 
thirty-six by sixty, or thirty-six by seventy-two 
inches, with a thickness of one and one-quarter 
or one and one-half inches. 

There is no shelf planned for below, in order 
that it may be possible to draw a chair close to 
the table, and do writing or other literary work 
upon it conveniently. There are two drawers of 
small size, designed to care for papers and 
writing materials. 

Designs such as have been described may be 
finished appropriately in almost any of the pre- 
vailing styles. They look especially well with 
soft-colored stains in dull waxed effects. If 
perfectly smooth surfaces are desired, colored 
fillers should be used, these to be followed with 
wax rubbed down to a dull glow finish. 
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In Fig, 131 is shown a settle of generous pro- 
portions in the sturdy style of the Dutch people. 
This piece should be made of plain-sawed oak, 
either white or red. All parts are to be thor- 
oughly xnortised-and-tenoued together, as the 
honest appearance of the design demands, 

A touch of originality has been added by 
placing the top rails near the outer surfaces of 
the posts, while the rails into which the lower 
ends of the slats enter have been placed near the 
inside surfaces. This gives the slats a Blight 
inclination from the vertical — an effect which, 
while extremely simple, is suggestive of com- 
fort, and serves to break the monotony of so 
many vertical lines. 

It is intended that the seat shall be made 
solid, extending over the rails, to which it is to 
be fastened, The nosing or projecting edge of 
the seat should be rounded. Upon this seat is 
to be placed a well-filled cushion of denim, bur- 
lap, or Spanish roan leather. This cushion may 
be filled with hair or cushion cotton. 

The posts are four inches square, with a 
length of thirty-six and one-half inches. The 
seat is twenty-three inches deep. The length 
may be varied to suit the worker's desire, five 
or six feet being usual. 

A chair, also of Dutch design and having a 
flag seating, is shown in Fig, 132, To one accus- 
tomed to French creations of such light con* 
struction that one hesitates to sit upon them for 
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fear of being precipitated to the floor, these 
designs ought to appeal. 

The sewing table (Fig. 133) will appeal to 
the ladies. What one has not desired just such 
a piece of furniture? It is pleasing in design, 




Fig. 132. A Strong, Comfortable Chair. 

Dutch design, with rush fiber seat. 



can be placed in any room in the house, and will 
be in accord with its surroundings. It has 
drawers in which to keep the one hundred and 
one little knick-knacks that go to make up a 
sewing outfit. The top, too, while but eighteen 
inches long and wide, has two leaves that can be 
raised when desired so as to make a working 
surface thirty-three by eighteen inches. 

The height is twenty-nine and one-half 
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inches over all. The construction is of the usual 
kind. The two drawers are to be carefully made 
and fitted, their sides being dovetailed to the 




Fig. 133. A Handy Sewing Table. 

fronts, blind. The knobs for the fronts can be 
purchased, as can the swing brackets that sup- 
port the leaves. Two pairs of plain butt hinges 
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will be needed; these are to be fastened to the 
under side of top and leaf. 

The finish for this table should be selected 
with reference to that of the other pieces in the 
room in which it is to be placed. 

A well-furnished hall is shown in Fig. 134. 
These suggestions are somewhat out of the ordi- 
nary, but are according to dictates of late fur- 
niture design. These pieces may be made of 
plain or quartered white oak. The mirror 




Fig. 134. A Well-Furnished Hall, Containing Mirror, Settle, and 
Umbrella Stand. 



should be furnished with beveled-plate glass 
thirty-two by eighteen inches. The frame for 
this should measure forty-two by twenty-eight 
inches, and can be made in two parts for con- 
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venience in working it, though a one-piece frame 
is better construction. The corners are mitered, 
splined* and glued after each part has been rab- 
beted for the glass. Hooks of appropriate de- 
sign and material can be purchased at the hard- 
ware stores. Their location is clearly indicated 
in the drawing. 

The companion piece, the settle, is to be di- 
mensioned as follows: Length over all, forty- 
two inches; length of seat, thirty-seven inches; 
depth, sixteen inches; and height over all, thirty- 
six inches. It should be made, as should also the 
umbrella stand, of the same wood as the mirror, 
and should be given the same finish. 

To make for comfort, the rear posts are in- 
clined from the vertical at their tops, quite simi- 
larly to those of chairs. The seat is made in box 
design so that rubbers may be kept therein. The 
rails, which are mortised-and-tenoned into the 
posts, form the sides of the bos. They are rab- 
beted on their lower edges, and a bottom of 
matched stock is fastened to them. The seat, 
which is hinged to the rear rail, forms the top 
of the box. It should be cleated on its under 
side, to give it the necessar}^ strength. 

A feeling of need for such pieces in the halls 
as are here pictured, has been experienced by 
most home-makers, A mirror large enough to 
permit ladies of varying heights to view the 
placing of their hats; a settle, upon which to seat 
one's self comfortably while placing rubbers 
preparatory to an exit, and in which to keep 
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rubbers when they are not needed, are as neces- 
sary as any other pieces of furniture about the 
house. The umbrella stand, too, is a great con- 
venience, if not a necessity. Its utility lies not 
alone in its providing a place to set the dripping 
umbrellas; it provides a permanent place to keep 
dry umbrellas. 

This design provides place for fifteen um- 
brellas. It is twenty inches long, twelve inches 
deep, and twenty-nine indies high. The rails 
are mortised-and-tenoned into the posts thor- 
oughly, and the apartments are quickly and 
easily made in an ingenious way — formed by 
cutting cross-lap joints at the intersections of 
the different members. The ends of these mem- 
bers are tenoned into the top rail, thus making a 
very complete piece of work. 

The pan which is to receive the drip is made 
of zinc. It might be made of copper, if one cared 
to go to the added expense. It is made of one 
piece of metal, the corners being properly folded 
and hammered. A neater job results, if, instead 
of folding the corners, they are " drawn to 
shape" with the metal beater's hammers. 

HAMMERED METAL WOBK FOB THE 
HOME SHOP 

As a supplement to the heavier woodworking 
designs, the home craftsman ought to give a 
little attention to light hammered metal work. 
Many interesting and useful pieces can be made 
of sheet brass and copper — pieces valuable in 
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themselves, such as trays, sconces, candlestick- 
holders, sun-dials, etc, and also metal adjuncts 
to wood pieces, such as umbrella stand trays, 
chest strappings, ornamental hinges, etc. Just 
a few words concerning this work may therefore 
be in order. 

The necessary tools for light hammered 
metal work are few, and are such as can be 
found about the carpenter shop. There will be 
needed for this work a riveting hammer, file, 
metal shears, rivet punch, flat and round-nosed 
pliers, screwdriver, and sheet brass and copper 
of Number 23 gauge. 

To make the copper trays, such as are shown 
in the accompanying illustration (Plates 29 and 
30), proceed as follows: First, cut off a piece of 
copper so that it shall have one-half inch extra 
metal on each of the four sides. Second, with a 
piece of carbon paper, trace upon the copper 
lines that shall represent the margin of the tray 
proper, and the lines along which the upturned 
sides of the tray are to be bent; also trace the 
decorative design. Third, with a nail-set, make 
a series of holes in the extra margin, about three- 
quarters of an inch apart, and large enough to 
take in a three-quarters-inch slim screw. 
Fourth, fasten the metal to a thick board by in- 
serting screws in these holes. Fifth, with a 
twenty-penny wire nail that has had the sharp- 
ness of its point filed off (Fig. 135, B) stamp the 
background promiscuously as in Fig. 136. By 
holding the nail about a quarter of an inch above 
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Fig. 136. Win Naila with Potato Filed to Different Shape*, toot 
Hammering MetaL 




Fig. 136. Stamping Background in Hammering MetaL 
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the work, and striking it with the hammer, at 
the same time striving to keep it at a quarter 
of an inch above the metal, very rapid progress 
can be made. This stamping lowers the back- 
ground, and at the same time raises the design. 
Sixth, chase or stamp along the border of the 
design and background, using a nail filed as in 
Fig. 135, C. This is to make a clean, sharp di- 
vision between background and design. Sev- 
enth, when the stamping is completed, remove 
the screws and the metal from the board, and 
cut off the extra margin with the metal shears. 
File the edges until they are smooth to the 
touch. Eighth, with the flat pliers, " raise' ' one 
side of the tray, then the other side. Ninth, 
raise the ends, adjusting the corners as shown in 
the illustration. Use round-nosed pliers for this 
purpose. 

Copper is frequently treated chemically to 
give it color. For these trays, however, the 
color which copper naturally assumes with age 
is quite effective. 

In making symmetrical designs — designs in 
which two or more parts are alike, only one of 
the parts is drawn freehand. The others are ob- 
tained from this one by folding the paper upon 
which the design is to be made, placing carbon 
paper between, and tracing the part of the 
design already drawn. This insures exact 
symmetry. 

Figs. 137 and 138 illustrate the manner of 
beating up a copper bowl. In Fig. 137 the piece 
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of copper is placed over a hollow in one end of 
a block, and is beaten with a round-nosed ham- 
mer. The metal is given a circular motion as 
the pounding proceeds. "Bowls may be orna- 




Fig. 138. 
Hammering a Copper Bowl to Shape. 

mented by having borders made around the 
edge, a small metal-cutting saw being used to cut 
out the open parts of the design. These saws 
are manipulated quite like the wood coping or 
scroll saws. 
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Fig, 139. Design for a Candlestick Holder, 

A design for a sconce or candlestick-holder 
is shown in Fig. 139. It is to be made of No. 23 
gauge brass, and the design is worked up quite 
like that just described for the trays. The drip- 
cup is a piece of brass cut circular and shaped 
as indicated in Fig. 137, The holder may have 
four arms, as in Fig, 139, and is bent to shape 
by means of the round-nosed pliers, The form 
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of the bracket which supports the drip-cup and 
holder is clearly indicated in fflg. 139. 

Having pierced the bracket, drip-cup, and 
holder, these three parts are riveted as in Fig. 
140. It will usually be found easier to rivet, if 
the holder is not shaped until after the riveting 
is done. The bracket is then riveted to the back 
of the sconce. Small copper rivets are used. 

It is best to polish all the pieces before fast- 
ening any of them together. Metal polish of any 
kind will answer the purpose. 




Fig. 140. Eiveting Farts Together. 

Once the worker gets into the spirit of the 
work, many things such as match-safes, whisk- 
broom holders, etc., which can be made with but 
few new operations, will suggest themselves. 

Another method of treating sheet metal— 
and a simple one too — is to etch its surface by 
immersing it in an acid bath. The metal is cut 
to the size desired, after which the design is 
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traced upon it by means of the carbon paper. 
Ordinary asphalt inn or black varnish, such as 
can be procured at any paint store, is painted 
over that part of the design which it is desired to 
protect from the acid. The back also is cov- 
ered with asphaltum, Two or three coats may 
be necessary to cover the metal properly — a 
small brush being used to apply it. 

After the varnish is dry, the object is im- 
mersed in a solution composed of nitric acid and 
water — somewhat more of water being used than 
acid- This solution should be placed in a stone 
jar, and should be kept off the hands and clothes. 

The acid will eat the metal to a depth of one- 
thirty-second of an inch in about four or five 
hours — depending upon the strength of the so- 
lution. The metal should be examined occa- 
sionally, and, when the desired depth has been 
reached, it should be placed in a pan of turpen- 
tine, and cleansed of the asphaltum by scraping 
and swabbing. 

Such articles as belt-buckles, corner-pieces 
for blotter pads or for book cover, copper pic- 
ture frames, panels, covers for jewel-boxes, 
book-rack ends, etc., can thus be etched. 

To color the metal, heat it quite hot, then 
dip it into the acid solution. Another color — 
green — may be given by first cleaning the metal 
with the acid solution f then covering it with a 
thin coat of one part ammonia muriate, three 
parts ammonia carbonate, and twenty-four 
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parts water. Added applications increase the 
depth of color. 

Banana oil or lacquer applied over the metal 
will protect its surface from the air and keep it 
from corroding. 

RETROSPECTIVE 

There are times in the experience of every 
craftsman when he stops to take an inventory 
of his labors. At such times he is sometimes 
prone to wonder if, after all, his effort to do 
good honest work is worth while. 

The writer has spent many hours of his spare 
time making pieces of furniture for his own 
home. Time and cost were of no moment. 
Thoroughness and honesty were all in all. Noth- 
ing was made that did not warrant painstaking 
effort, the designs being carefully considered 
beforehand so that disappointment would not 
follow. 

Like many another craftsman, he would often 
stop a few moments after some exceedingly 
strenuous operation, such as the ripping of a 
2-inch piece of good, tough oak. During such 
intervals, his mind has often turned to the 
thought of whether what he was doing really 
paid. 

Curiosity getting the better of his judgment, 
he took the trouble to keep tab on a piano bench 
he was making. This particular bench was espe- 
cially well designed, both as to thoroughness of 



HOME SHOP WOKK 



349 



construction 'and ability to please the eye. The 
top stretchers were gained and grooved to give 
great rigidity, and the lower one tenoned and 
keyed in the most conscientious manner- 
Working conscientiously— and the writer 
knows well what that means, for he has worked 
for others, with others, and has had others work 
for him — he found it required twenty hours 1 
time for the woodwork and the putting-on of a 
finish of stain filler and two coats of wax. Fig- 
uring this time at seventy-five cents — there was 
some machine work — the bench cost for labor 
fifteen dollars; material, two dollars and sixteen 
cents. Upon pricing benches at the stores, it 
was found that a bench could be procured for 
seven dollars. 

At first thought this home work seemed an 
unwarranted extravagance. If a satisfactory 
bench could be bought for seven dollars, why 
invest seventeen dollars and sixteen cents in 
one of one's own making? 

A further inquiry revealed benches of similar 
appearance, in both size and construction as well 
as in material, at prices ranging from fifteen to 
twenty dollars, This difference in price for 
similar design and material caused a closer 
examination and comparison. 

It is a common saying that in the large stores 
of the city one can find low prices in the base- 
ments, and high prices for the very same thing 
on the upper floors. This may or may not be 
true, but here we found different prices for ap- 
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parently the same thing on the same floor. The 
reason for this difference was made evident upon 
a close inspection. 

For illustration, on one bench the grain of 
the wood on the keyed tenons revealed the fact 
that the tenons were no part of the stretcher of 
which they were supposed to be an extension. 
They had been made separately and had been 
tacked to the outside of the leg with small brads. 
So bunglingly had the imitation been made that 
the grain in it ran perpendicular to that of the 
piece of which it was supposed to be a part; 
also, in places, the gluing was faulty. 

Other wonderful things had been done. 
Posts on Morris chairs, that pretended to ex- 
tend through the arms, showed above the arms 
with the grain at right angles to the length of 
the post. In some of these imitations, the work 
had been done so hastily that the imitations were 
not even " stuck' ' on in their proper positions. 
Tenons were placed too low for the stretcher, 
etc. 

The higher-priced pieces were not so— this, 
then, was the reason for the difference in price. 
Here was well illustrated the difference between 
the spirit of modern commercialism and that of 
the old-time craftsman. 

To the initiated, such comparisons are not 
to the disadvantage of the hand-made pieces. 
Few people really like imitations. They buy 
them only because they cannot afford to pur- 
chase the real article. It ought to be said, too, 
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that no manufacturer makes "snide" furniture 
because he likes to. He would much rather make 
honest pieces; but he has listened to the call of 
the dollar, and so we have it. 

Once in a while, we run across a person whose 
moral perception is so dulled by commercial 
contact that he so far forgets himself as to try 
to apologize for such vicious construction. Once 
in a longer period, we find a person who ought 
to know better doing the same. The writer not 
long ago picked up a textbook written by a 
teacher for the instruction of high school pupils 
in woodwork, in which all of the drawings speci- 
fied keyed tenons to be stuck on. His argument 
was that this method was stronger, there being 
no chance for the keys to split out the ends of 
the tenon. There may seem to be an element of 
truth in this assertion; but where tenons are 
made long enough to give proper purchase, the 
objection is invalid. Granting that his argu- 
ment was true, that the keyed tenon would not 
give the strength needed, the teaching of honesty 
at this susceptible age demands that the tenons 
be left off entirely, rather than that they be 
stuck on in such a false manner. We do not, 
however, grant his assertion; and his own furni- 
ture proves the insincerity of his argument, for, 
on the plate-racks in which this false construc- 
tion is specified, there is comparatively no 
"pull" on the tenons at all. Such a use cannot 
be justified from the standpoint of decorative 
effect alone. 



352 HOME SHOP WOBK 

We would not be understood in this discus- 
sion as seeming to oppose machine-made furni- 
ture. Such a course would be unwise. Ma- 
chine-made things have come to stay, and will, 
from the very nature of things, continue to 
monopolize the majority of the market. Let 
them be made honest and as well as they can be. 
In some instances we admit that they are 
superior. 

Aside from the commercial aspect of this 
subject, there is a more important element en- 
tering into the activities of the home crafts- 
man—namely, the pleasure of doing things. 

Every man should have some kind of interest 
other than that of his business, if he would main- 
tain proper balance in life. To many, an hour 
or two each day in the home workshop making 
some piece of desired furniture is the best 'kind 
of recreation. The body as well as the mind is 
quickened, and the monotony of the daily routine 
is forgotten. If the interest is what it should 
be, when one is in the spirit, the pleasure of 
doing is capped at the close of the hour's work 
with a satisfaction that would make it seem 
worth while, even if there were a monetary ex- 
penditure instead of the actual gain that there 
is in dollars and cents. 
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